UNCLASSIFIED

o 408260

DEFENSE DOCUMENTATION CENTER

FGR

! SCIENTIFIC AND TECANICAL INFORMATION -

CAMERON STATION, ALEXANDRIA. VIRGINIA

UNCLASSIFIED



NOTICE: bWhen govermment or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. 8.
Government thereby incurs no responsidbility, nor any
obligation whatsoever; and the fact that the Govemn-
ment may have formulated, furnished, or in any vay
supplied the said drawings, specifications, or other
data 1s not to be regarded by implication or other-
wise as in any mamner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



o B v m——— ]

[

LMSC-A325515
14 June 1963

TECHNICAL REPORT
INFRARED MODEL ATMOSPHERES

by
G.E. OPPEL

and

F.A. PEARSON

Contract AF 04(647)-787

APPROVED: APPROVED:
///% ,'," //

/Qf/,z YLy i,

~ RN
H.W. BATTEN -~ J. C. SOLVASON
MANAGER, PAYLOAD DEVELOPMENT 461 PROGRAM MANAGER
AND DATA PROCESSING
APPROVED:

F & N AL A s~

R.C. REDDEN

MANAGER, RESEARCH INFRARED
AND OPTICAL DEVICES

LOCKHEED MISSILES & SPACE COMPANY



. LMSC-A325515

FOREWORD

This report presents original work by G. E. Oppel and

F. A. Pearson of LMSC Research and Engineering Staff,
identifying and tabulating certain physical properties of
selected model earth atmospheres. The work was accom-
plished under Air Force Contract AF 04(647)-787.
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ABSTRACT

This report presents tables of model atmospheric properties relevant to Program 461
infrared transmission and background studies. These physical properties are shown
as an integrated function of altitude and slant path, and with respect to four atmos-
pheric conditions: Temperate, Tropical, Arctic Winter, and Arctic Summer. In
addition, there is a brief review of the development of existing general model atmos-
pheres, and of the fundamental mathemstical relationships for calculation of the
instant tables.
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1. INTRODUCTION

An understanding of atmospheric properties is essential to confident analysis of optical
systems operating in the infrared region of the spectrum. The prediction of satellite
system performance requires accurate numerical values of atmospheric transmission
and background radiation over a wide range of atmospheric conditions. In addition to
the sateliite-to-ground prediction and analysis problems, atmospheric transmission
corrections must also be applied to target and background measurements before they
can be generally useful. Target and background measurements generally are taken
through absorption paths which are quite different from the path between the satellite
and target or cloud background. Therefore, a simple substitution with the hopeful
expectation that the measurement conditions and satellite system are sufficiently

similar, will lead to errors in system prediction and analysis.

The physical properties of the atmosphere are variable; however, the statistical aver-
age and the normally expected variations of these properties can be specified in a set
of model atmospheres, which can be used as a basis for transmission and background
prediction. Additionally, these models can be applied to target and background meas-
urements for a first order correction when the atmospheric properties have not been

measured for the particular experiment,

Several standard model atmospheres were examined and were found to provide the
necessary temperature, pressure, and density relationship. These models were used
as a basis for specification of a set of infrared model atmospheres: Temperate,
Tropical, Arctic Winter, and Arctic Summer. The Temperate model atmosphere
(taken from the 1959 ARDC model atmosphere) represents an average mid-latitude
atmosphere; the other models should provide a sufficient range in both season and
latitude extremes. In addition to the temperature-pressure relations, the infrared
model atmospheres have incorporated the most recent distributions of water vapor,

ozone and scattering particles.

The properties of the infrared model atmospheres have been programmed in a digital
computer subroutine called IRMA, written in the FORTRAN1 language for the IBM 7090
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digital computer but which may be adapted to other large scale digital computers. This
report reviews the physics of the atmosphere and lists the mathematical steps used in
the computer program. Tables of the properties of the infrared model atmospheres

have been included in this report for comparison and illustration.
2. EXISTING MODEL ATMOSPHERES

Model atmospheres have been used for over a hundred years for altimetry. The early
models were very simple, heing based on an isothermal atmosphere. Toward the end
of the last century, meteorologists found that atmospheric temperature decreased with
altitude at 5 to 10°K per kilometer. Since violent mixing in a dry atmosphere should
lead to a "lapsec rate' of 10°K per hilometer (the dry adiabatic lapse rate), and since
the condensation of water would modify the lapse rate toward a lower value, '"a com-
fortable feeling among meteorologists that there was nothing more to be discovered"2
was generally held. During World War I, the development of aircraft and artillery
emphasized the need for more extensive atmospheric tables. Several models were

developed, but there was no general standardization.

The first United States Standard Atmosphere was compiled by Gregg.3 After many
modifications and extensions of this standard atmosphere, the need for more accurate
prediction of aircraft flight performance and ballistic trajectory analysis resulted in
the compilation of the ARDC Model Atmosphere, 1959,4 with data to 700 kilometers.

The basic properties of the ARDC Model are rigorously related by the hydrostatic
equation and the equation of state (perfect gas law). These properties are defined in
terms of geopotential altitude and molecular-scale temperature. The concept of geo-
potential altitude5 combines altitude and the acceleration of gravity and was applied

to the ARDC model to account for the variation of gravity with altitude. Similarly,

the concept of molecular-scale tempera.ture6 combines the two variables, temperature
and molecular weight. The ARDC model provides a temperature/pressure/altitude
relationship representing an average moisture-free atmosphere at 45° latitude. The
ARDC model has been adopted for IRMA as the Temperate Model.
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Several extreme-temperature atmospheres have also been used by the United States
government services., These models are listed in the United States Air Force Hand-
book of Geophysics.7 Three of these models, the Arctic-Winter and Arctic-Summer
Atmospheres8 and the Tropical atmOSphere,9 have been adopted for IRMA.

3. ACCELERATION OF GRAVITY AND GEOPOTENTIAL ALTITUDE

The variation of acceleration of gravity with geometric altitude for a spherical, non-

rotating earth is expressed by the equation

r 2
~ )
g = g, [mro " z] (Eq. 1)

where

g = acceleration of gravity of a point (m sec”?)

Z = geometric altitude of the point (m)
= sea level value of g at latitude ¢ of the point
r = radius of the earth at latitude

Even though the earth is ellipsoidal and rotating, the acceleration of gravity can be
accounted for by the proper choice of an effective radius Ty Harrisonlo developed

the following expression to obtain the effective earth's radius r at latitude .

2g0
Ty = " -9 12 {Lq. 2)
3.085462x 1070 + 2.27x10"° cos 20 - 2x 10”2 cos 40

The ARDC model atmosphere uses the sea-level vu e of the acceleration of gravity

adopted by the International Committee on Weights and Measures as

g, = 9.80665 m sec™? (Eq. 3)
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so that the ARDC model is taken for 45° 32' 40" latitude, and the effective radius for
this latitude is

r0 = 6,356,766 m (Eq. 4)
The geopotential of a point is defined as the increase in potential energy per unit mass

lifted from mean sea level to that point against the force of gravity. If geopotential is

given a dimension of length, we have

H = l/GfgodZ (Eq. 5)
where
H = geopotential in geopotential meters (m')
G = a proportionality factor = 9.80665 m? sec™? m' !

by substituting Equation 1 and performing the integration, the following relations are

obtained

g‘O rOZ
H= \5) T3 (Eq. 6)

/. E— (Eq. T)

4. TEMPERATURE OF THE ATMOSPHERE

The altitude dependence of temperature may be conveniently described in terms of
temperature gradient. Measurements have shown that this temperature gradient re-
mains relatively constant throughout a given altitude range. The atmosphere may then
be thought of as a number of shells, each characterized by a constant temperature
gradient. The following nomenclature, proposed by Chapman, 11 is used to indicate

the various temperature shells:

LOCKHEED MISSILES & SPACE COMPANY
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Troposphere - The region nearest the surface, having a more or less
uniform decrease in temperature with altitude. The nominal rate of
temperature decrease is 6.5°K per km, but temperature inversions
near the ground are common. The upper boundary of the troposphere
is the tropopause, which occurs at altitudes between 6 and 18 km.

The tropopause is higher and colder over the equator.

Stratosphere - The region above the tropopause, having a nominally
constant temperature. The stratosphere is thicker over the poles
and thinner or even non-existent over the equator. The upper bound-
ary of the stratosphere is the stratopause, which occurs at altitudes
near 25 km in the middle latitudes.

Mesosphere - The region above the stratopause, having a positive
temperature gradient with a maximum temperature at an altitude of
approximately 50 km, followed by a temperature decrease. The
upper boundary of the mesosphere is the mesopause and is found at
altitudes of 70 to 85 km.

Thermosphere - The region of rising temperature above the meso-

pause. The thermosphere has no upper boundary.

The maximum seasonal variations of temperature of approximately 35°C is observed
at the poles. This variation lessens with decreasing latitude and disappears at the
equator.7 IRMA has taken the seasonal variation into account by differentiating be-

tween the Arctic Summer and Arctic Winter models.

In addition to the seasonal temperature variation, a diurnal temperature variation is
also observed. This variation is app1 oximately 15°C at the equator and decreases

toward the poles., IRMA models are all taken for daytime conditions.

The atmosphere has constant molecular weight (28.966) up to 50 km altitude, permitting
the use of the usual thermodynamic temperature rather than the molecular-scale tem-

perature (used in the ARDC model). This simplification will normally lead to slight
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errors above 50 km; however, infrared absorption and atmospheric radiation are
relatively unimportant at higher altitudes. The temperature for the various atmos-
pheric shells then will have the following general form:

T = Tb + L (H - Hb) (Eq. 8)
where

T = temperature at altitude, Z (°K)
Tb = temperature at the base of the shell
Hb = geopotential altitude at the base of the shell
H = geopotential altitude (m')

_ dT _ X o .
L = 5 = temperature gradient (" K/m')

The base temperatures and altitudes for each of the sheils, together with the tempera-
ture gradient of the shell, define the particular model,

5. PRESSURE AND DENSITY OF THE ATMOSPHERE
The atmosphere follows the equation of state (perfect gas law)

_PM

where

= atmospheric density (g m_3)

= atmospheric pressure (mb)

molecular wt. of air = 28.966
= universal gas constant = 8.3144 x 1072 mb m® g_1 ((’K)"1

4 W =2 Yo
i]

= temperature (°K)
Thus

p = 348.4 (B/T) (gm ) (Eq. 10)
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The atmosphere also follows the hydrostatic equation:
dP = -gpd 2 (Eq. 11)

Equations 10 and 11 may be combined and integrated to yield two different forms,
depending on whether L is equal to zero or a non-zero constant, If L. = 0, then

H-H
P/Pb = exp | -.0341648 — (Eq. 12)
b
where
Pb = pressure at Hb (mb)
IfL # 0, then
T .0341648/L
b
P/Py = [m)] (Fa. 13)

6. COMPOSITION OF THE ATMOSPHERE

Atmospheric attenu«tion and background radiation result from absorption and scatter-
ing. In the 2-5 micron spectral region, molecular absorption and large particle (or
Mie) scattering are the dominant mechanisms, and no more than 0.5% of the atmos~
phere is directly responsible for this absorption and scattering. The major portion
of the atmosphere consists of atoms and linear diatomic molecules (e.g. N, and 02)

2
and cannot exhibit infrared spectra.

The atmospheric infrared absorbers are water vapor (HZO) , carbon dioxide (COZ) )
ozone (03), nitrous oxide (N20) , methane (CH 4) » and carbon monoxide (CO). Each has
its own characteristic vibration-rotation bands where the absorption occurs. Carbon
dioxide and water vapor are the most important absorbers. A discussion of these
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molecules and their absorption bands has been presented by H. N. Ritland. 12 All of
the atmospheric absorbers, except H20 and 03, have been found to be uniformly dis-
tributed throughout the atmosphere and are listed in Table 1 together with their
molecular weights. The fraction by volume and the reduced thickness for a vertical
path are also listed and are included in IRMA as the standard composition. The unit
of reduced thickness, atmo-cm, is defined as the path length in centimeters when the
gas is8 reduced to standard temperature and pressure (15°C and 1,013.25 millibars).
The reduced thickness of a uniformly distributed absorbing gas is obtained as the
product of the reduced thickness of the atmosphere and the fraction (by volume) of the
atmospheric constituent. For a vertical path from the ground through the atmosphere,
the reduced thickness of the atmosphere is usually referred to as the scale height.

A. Carbon Dioxide

Many measurements have been made to determine the 002 content of the atmosphere.
These measurements date back as far as 1764, and several review papers have com-
pared the measurements. Glueckau;13 has suggested an average value of 330 parts-
per-million. Callendar14 has indicated that the present average should be 320 ppm and
has shown that there has been an increase during the past 50 years of approximately

30 ppm. Bray15 has weighted the various measurements and gives a median value of
320 ppm.

Measurements indicate that the minimum concentrations of CO2 are approximately

150 ppm and are found in polar air; however, polar air values vary widely. The maxi-
mum concentrations have been measured off the west coast of Africa and may rise to
700 ppm locally. The review articles indicate that the 002 concentration is greater

in urban than in rural areas (London shows 27 ppm more than the surrounding country),
that continental air masses show higher CO2 concentrations than air masses over the

oceans, and that night air usually contains more 002 than daytime air.

Most of the carbon dioxide measurements have been taken at sea level; however,
samples obtained in the stratosphere in 193816 show a mixing ratio of 290 ppm.
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Glueckauf” reported values that vary from 250 ppm to 300 ppm for a series of balloon
flights over England, and indicates that samples taken in the stratosphere were not
different from those taken at ground level. The present infrared models use a uni-
form mixing ratio of 320 ppm throughout.

B. Water Vapor

Water vapor is the most variable constituent in the atmosphere and is perhaps the
most difficult to measure at small concentrations and low temperatures. The ordinary
radiosonde humidity measurements are inaccurate at high altitudes, consequently the
only reliable data are a few recent measurements. These are reported by Ba.rret:t,18
Gutnick, 19 Mastenbrook, 20,21

torate Interim Note23 has provided a convenient model for water vapor distribution

and Barclay.22 A recent Geophysics Research Direc-

for the IRMA temperate model. This water vapor profile is based on the best water
vapor measurements to date. The general features of this model are that the mixing
ratio decreases from approximately 6,150 ppm (mg/kg) at the surface to 9 ppm at
16 km, then increases slightly with altitude. The tropical water vapor profile has
been taken from a recent report by Mastenbrook21 measured at Hyderabad, India.

Measurements of water vapor in the stratosphere for the Arctic models have not been
made. However, the concentration of water vapor is dependent on the temperature
and past history of the air mass. Air cannot remain long in a supersaturated state;
therefore, the maximum m..sture content is temperature dependent. Conversely,
liquid water will evaporate when in contact with air that is unsaturated. Thus, the
previous environment of the air mass affects the vapor concentration. Measurements
indicate that the mixing ratio of water vapor in the atmosphere decreases rapidly from
ground level to the tropopause. In the stratosphere, the vapor content changes more
slowly and can either increase or decrease with altitude. Water vapor has been spec-
ified for the Arctic models by setting relative humidity constant at 60 percent in the

troposphere, and mixing ratio constant above the tropopause.

Relative humidity for a given temperature can be converted to mixing ratio by first
calculating the saturated vapor pressure. The following formulas have been taken
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from the Smithsonian Meteorological Tables:24 For temperatures below 0°C, the

saturated vapor pressure over ice is

T.

T,
Log,y ¢ = -9.09718 (-1-} - ) -3.56654 Log, ("Fl> -0.876793 <1 -—Tq‘l)
1

Eq. 14
+ Logy, ;. (Eq. 14)
where
e = saturated vapor pressure (mb)
T = temperature (OK)
T, = ice point (273.16°K)
o = saturation pressure at ice point (6.1071 mb)

and for temperatures above 0°c , the saturated vapor pressure over liquid water is
Log,, e, = -7.90298 (Ts/T - 1) + 5.02808 Log, (Ts/T)

- 1.3816 x 10”7 [1011.344 (1-T/Ts) _ 1]

+8.1328 x 1073 [10'3'49149 (Ts/T - 1) _ 1]

+ Log10 s (Eq. 15)

where

Ts = steam point (373.16°K)
saturation pressure at steam point (1013.246 mb)

3
I

ws

10
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The saturated vapor density can then be determined from the equation of state

216.68 ew
P, = T (Eq. 16)

w
The units for water vapor in a given optical path have been taken as precipitable
centimeters (pr cm) representing the thickness traversed by the optical beam if all

of the water were reduced to the liquid state. Air, having a water vapor density of

one gram per cubic meter, can also be represented as having 1 precipitable millimeter

per kilometer of path.

C. Ozone

Atmospheric absorption by ozone is important in the ultraviolet region of the spectrum
and near 9.6 microns in the infrared; a minor absorption band also occurs near

4.8 microns. Ozone is formed in the mesosphere by photochemical dissociation of
oxygen as a result of ultraviolet radiation from the sun. Ozone is variable with alti-
tude, showing maximum concentration at 15 to 30 km. Ozone also appears to have a
slight seasonal and latitudinal variation. Figure 1 shows the measurements for various
latitudes reported by Miller.7 A good review article on ozone has been presented by
Gotz.25 The ozone distributions shown in Figure 1 can be considered as representative
of the Tropical, Temperate, and Artic model atmospheres; however, because ozone

is relatively unimportant as an absorber from 2 to 5 microns, the integrated ozone

path has not been calculated through the present infrared model atmospheres.

D. Miscellaneous Absorbers

The remaining absorbers in the atmosphere (N20, CH 4 and CO) have not been inves-
tigated as completely as water vapor, carbon dioxide, and ozone. These miscellaneous
absorbers should be subject to the same atmospheric mixing as carbon dioxide and,
therefore, can be considered to be uniforialy mixed. Their low concentrations also
make them relatively unimportant in the 2 to 5 micron spectral region, The fraction
by volume of the minor absorbers has been listed by Miller7 as nitrous oxide (N20) =

0.5 ppm (parts per million); methane (CH 1.4 ppm; and carbon monoxide (CO) =

9=
0.1 ppm,

11
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E. Scattering Particles

A knowledge of the abundance and the size distribution of relatively large atmospheric
particles is necessary for infrared absorption and background studies. The absorp-
tion of radiation by these particles (usually water droplets) is relatively small; however,
attenuation of target radiation may be significant at low altitudes because of a scatter-
ing out of incident radiation. Also, solar radiation in the presence of a scattering

atmosphere can contribute appreciably to the background radiation.

Three types of atmospheric scattering are treated in the literature. The first type

is scattering by statistical fluctuations of atmospheric density (molecular or Rayleigh
scattering). Rayleigh scattering is relatively small in the infrared in comparison
with that produced by larger particles and will, therefore, be neglected. The second
type consists of very large diameter particles such as rain drops and is appropriately
studied by geometrical optics, and will also be neglected. The third type of scattering
results from suspended particles, usually referred to as Mie scattering or scattering
by aerosols. Aerosols are defined here as particulate atmospheric components that
are present only at humidities below saturation. Thus, fog, clouds and rain droplets
are excluded; haze, normal atmospheric dust and smog are included.

3 to 102 microns and are usually found in

Scattering particles range in size from 10~
the lower atmosphere as small condensation nuclei surrounded by liquid water. The
theoretical scattering functions lead to the conclusion that the particle sizes of most
importance are those with diameters approximately equal to the wavelength of the
radiation. Measurements show that scattering particles between 0.1 and 10 microns
in the lower aimosphere are characterized by a size distribution of the form

dn = C'a* da (Eq. 17)

26 The constant

where dn is the number of particles within the radius increment da.
K' has been found to depend on the origin of the air mass; that is, whether it is con-
tinental or marine air. Penndorf27 has shown that the size distribution is independent

of altitude up to 4 or 5 km and that the number of particles varies exponentially with

12
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altitude, having a scale height of approximately 1 km, compared with a scale height of
8.5 km for the molecular composition of the atmosphere. Very little data exists for
higher altitudes; however, scattering for cloudless atmospheres at high altitudes be-
comes negligible for infrared transmission and background calculations.

The infrared scattering models have been taken from the work of Deirmendjiam,28

and were chosen on the basis of existing data. The formula for particle density and
size in the lower atmosphere is of the form:

N = Ca Kexp (2/.98) (Eq. 18)
where
N = number of particles
a = radius of the particle (micron)
Z = altitude above sea level (Km)

C and K are constants for a particular air mass with a given particle density.

This scattering model uses a scale height of .98 km. Figure 2 shows the sea level

size-distribution of scattering particles for continental and marine atmospheres.

7. REFRACTION

The path of a ray is bent as it passes through the atmosphere. The bending of the ray
is small and may be neglected for near-vertical paths through the atmosphere; however,
the effect does become important for horizon studies. The maximum deviation of
approximately one degree is obtained from a ray entering from outside the atmosphere,
passing tangent to the earth, and leaving the atmosphere. This re{raction produces

two effects. The first effect is to lower the transmission in the path, particularly for
those rays very near the earth's horizon. The second effect is to displace the horizon
outward; that is, the apparent earth horizon will be observed at an altitude of approxi-
mately 6000 feet higher than the true horizon. The effect is less pronounced for rays
on either side of the tangent ray.

13
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The deviation of a ray passing through any dielectric medium can be derived from
Fermat's principle of least time; the familiar Snell's law for refraction at a plane
surface may be derived from Fermat's principle. Similarly, for concentric spherical

surfaces:
nrsin@® = n'r' sin 8' = const (Eq. 19)
where
n = refractive index
r = radius of the refracting surface, and the prime quantities represent

any other point along the path of the ray.

The earth's atmosphere can be treated as a lens composed of many concentric spheri-
cal shells. Any ray passing through the atmosphere can be traced by using the optical
invariant of Equation 19. A more detailed treatment of the properties of concentric
lenses ma:y be found in Herzberger.29

Equation 19 then makes it possible to trace any ray through the atmosphere if the
refractive index is known as a function of altitude. The refractive index of standard
air at a temperature of 15°C and 760 mm Hg pressure has been measured as a func-
tion of wave length. Edlen30 has provided the following empirical relationship for

the refractive index:

n_-1)x 1078 = ga32.8 + 294910 , 25540 (Eq. 20)
s 146- = 41-=
A2 A2
where
ng, = refractive index of air at a temperature of 15°C and 760 mm Hg
pressure
A = wavelength of the radiation

The refractive index is also dependent on the pressure and temperature of the air,

which in turn are determined from the model atmospheres as a function of altitude.

14
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Penndorf31 has related pressure and temperature to refractive index by the following
relationship:

m-1 = n_ -V T— = (Eq. 21)

where

= ambient temperaturc
= standard temperature

= ambient pressure

T

T

s

Ti = jice temperature
P

PS = standard pressure

8. RESULTS

The mathematical relations ontlined in the previous sections have been incorporated
into a computer program to give numerical results. Tables 2 to 5 give the physical
properties of the four Infrared Model Atmospheres: Temperate, Tropical, Arctic
Winter, and Arctic Summer. These properties are given as a function of altitude and

the appropriate units are shown. The refractive index factor is defined as follows:

F = (Eq. 22)

where

=
1

7z = refractive index at altitude Z

refractive index at standard conditions

=
I

15
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Tables 6 through 37 give the integrated slant path properties of the model atmospheres
for several slant path angles through the atmosphere. The zenith angle is defined as
the angle between the direction of the ray and the direction of the local vertical at that
point. The tabular values given for a zenith angle of 0° represent a vertical path and
the values given for a zenith angle of 90° represent a ray starting from the given
altitude in a horizontal direction.

The properties shown are those that will be useful in calculating atmospheric absorp-
tion. For carbon dioxide, the integral

o

f u dZ (atmo-cm)
Z

has been evaluated in the first column, where u represents the carbon dioxide density
as a function of altitude. The integral represents the total path of carbon dioxide in

centimeters, reduced to standard temperature and pressure,

The second integral for carbon dioxide is

@

f uP dZ (atmo-cm mm-Hg)
Z

or the integrated path times pressure. This parameter is used to determine slant

2, 33

path absorption by the Curtis-Godson approach3 and accounts for the Lorentz

pressure broadening of the spectral lines.

Two similar integrals are given for water vapor; the first,

-]

f w dZ (pr-cm)
Z

16
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represents the total water in the path if reduced to a liquid, therefore the units are
path length in precipitable centimeters (pr-cm).

The second integral for water vapor
- -]
f W/P dZ (pr-cm mm-Hg)
z

will also be found useful in calculating the slant path absorption by water vapor.

The last column of tabulated values represents the total equivalent sea level scattering
path in kilometers; that is, the horizontal sea level scattering path is given which will
yield the equivalent attenuation due to scattering. The scattering path for a vertical
path through the atmosphere from sea level is equal to the scale height or .98 km.

When reading values from the tables, the following form has been adopted.

0.467E-02 = 0.467 x 10~ 2

17
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COMPOSITION OF THE INFRARED MODEL ATMOSPHERES

Constituent Gas

Nitrogen
Oxygen

Argon

Carbon Dioxide
Methane
Nitrous Oxide
Neon

Helium
Krypton
Hydrogen

Xenon

LOCKHEED MISSILES & SPACE COMPANY

Atomic or
Molecular Fraction by
Weight Volume
28.016 78.088%
32.000 20.949%
39.944 0.93%
44.011 0.032%
16.043 1.4 ppm
44.016 0.5 ppm
20.183 18 ppm
4.003 5.24 ppm
83.80 1.14 ppm
1.008 0.5 ppm
131.3 0.08 ppm
21

Reduced
Thickness
(atmo-cm)

661,400
177,400
7,877
271
1.2
.085

1.53
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Figure 1 Ozone Distribution
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ALTITUDE
(METERS)

Oe
20¢.
400,
60C.
800.

10Ut
12006,
1406C,
160C.
18C0.

20C0.
ZZCGQ
2‘00.
260C,
2800,

3000,
3200,
3400,
3600,
38C0G.

400C0C.
420C,
446CC,
4600,
480C,.

500G,
s2er,
54GC.
560N,
580C.

¢G00.
65CC.
7000,
75LC.
80¢0,

e5Q0.
900¢.
95CH(.
1000,
1C5uC,

TEMPERATURE
(CEG K)

283416
286.86
285,56
284,26
282.96

281.66
280436
279.06
277.76
276446

275.16
273.86
272,57
271.27
269,97

268.67
267437
266,017
264,77
263,47

262.18
2¢0,. 88
259.58
258.28
256498

255469
254, 39
251.79
257449

249.2V
265,95
262.71
239,47
23h,23

232.98
229.74
226450
223.26
220,02

WATER VAPOR

NENSITY
(GM/M3)
0.753E 01
0.,694E 01
0.640F 01
0.590E €1
Ce544F 01

C.501E
C.461¢E
C.425E
0.392€
C.361EL

cl
cl
Cl
01
1l

0.332¢E
0.303F
C.276EF
0.252¢
0.229¢E

cl1
o1
01
Cl
cl1

0.209€ 01
C.190E Cl
C.l74E C1
C.158E €1
C.l44E C1
C.131€ 01
G.119¢f 01
N.107€ 01
C.969E oC
0.876C OC

C.T92E CC
0.715€ (C
C.646E CC
C.584E CC
0.527€C nC

C.4T76E-CL
0.350E-0C
D.256E-0C
0.188E-CC
Cel137E-~0C

C.B806E-01
0.470E-C1
C.274E-01
C.16CF-01
Cellétk-Cl

TABLE 2
TEMPERATE MNDEL ATMOSPHERE
PRESSURF HORIZONTAL
AIR PATH
{MH) (ATMO=CM/M)
0.101E 04 1.009E 02
0.989€E 03 0.981E N2
N.966F 03 0.962C N2
0.943E 03 0.944E 02
0.921F 03 0.925E 02
0.899F 03 0.997F N2
0.877€ 03 0.RINE 02
0.R56F N3 0.372E 02
0.835¢ 03 0.855E 02
D.515Et 03 J.B3RE N2
0.795F u3 O4B22E D2
0.775€ 03 J.805E 02
D.756L 03 C.789€ N2
0.733E 03 C.T73E 22
0.719E 03 U.758E 02
0.701E 03 De742€ N2
C.684E 03 0.727E 02
0.666E 03 UsT12E N2
0.549%€ 03 G «698E 02
0.633¢€ 03 0.6R3E 02
0.617F 03 0.559C N2
0.6C1F N3 0.655€ 02
0.585E 03 D.641E 02
C.570C €3 Qeh28E N2
0.555E 03 C.614E 02
0.540C 03 D.601E N2
0.526C 03 G.583E 02
N.512€ 13 ND.57%E 02
0.499E 03 0.563E N2
0,485E 03 0+551E 02
0.472E 03 0.539E 02
0.441E G3 Ne51CE 02
0.411E 03 044828 N2
0.3R3E O3 C+455E 02
0+357€E 03 C.429E N2
0.332€ 03 C.4"5E 02
0.3C8E 03 0.381E 02
0.286F 03 0.,359E 02
0.265C 03 0+.338€ 02
0.245C 03 04317 N2
24
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REFRACTIVE

INCFX FACTNR

0.10GE U1
0.979E 07
0.958€ 00
0.,938F C°F
0.918F 00

0,898 M0
0.878E OC
0,856t 0OC
0.840C 02N
0.822C Cvu

C.804E
0.786E
N.768t OC
0.751E 0O
0.736F 2C

e
on

C.718L CO
d.701E 0OC
N.685C C°
C.670E O
C.654L ON

0.636¢
Ceb24E ¢
C.6u3FE 00
005955
N.58L1E OF

20
oc
22
0
co

C.567L
C.553E
N.540¢
C.527TE
C.514t

OQSUZF bj
C.471€-0"
0.4425-90
N.415E=-00
Ce3vBE-CT

G.364E-09
0,340E-0C
0.318€-0C
N ¢296E=)D
Ce276E-0"
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ALTITUDE
(METERS)

11006,
11500,
120GC.
125C0.
130r.C.

1350C.
1400G,
145C0C,.
150C0,
155¢Cr.

160¢C,
17006,
1R0C0.
190Ct. .
20000.

2100¢C.
22040,
23001,
24000,
25002,

26000,
2708¢C.
2800C.
29000 .
3C0UC,.

3100¢C.
372040,
3300C.
3600,
3500C.

360C0.
37000,
380C0.
3900u.
40000,

410G0.
4200C,
43000,
44000
«5G00,.

TEVPERATURE
(DEG K)

216,78
216466
216.66
216466
216,66

216466
216,66
216466
216,66
2164 66

216466
216,66
216066
2164664
216406

215.66
215,66
216466
21E466
216466

219. 34
222.32
225.29
229.26
231.24

234,21
237.18
24C. 15
263,12
246409

249.C5
252412
254.98
257.95
267,91

263.87
266.83
269.79
272,75
275.71

TABLE 2 CONT'NUED

PRESSURE
{MB)

0.,227€ 03
0.210€ 03
0.194E 03
0.179E 03
0.166F 03

0.153f 03
0.142F C3
0.131F 33
C.121F 23
0.112F 3

01047 2
G.ARS5E 07
O0.T57TF C2
U647 02
0.553F (2

0.473F N2
0.434F 02
043465 N2
0.,296C 02
0e252F 02

C.216F 12
0.136F 02
0.159E 72
0.137E 02
OolIQF 02

N.103E 92
0.8%87 01
0.7717 N1
CHTIE 21
0.5R4E D1

0.599E 01
0.3%9E 01
D.341r D1
0.3068 N1

0.264E 01
0.232F 91
C.20n5E 01

" 0.181F 01

0.160% 01

HORIZ?NNTAL
AR PATH

(AYM=CM/M )

D.290F M2
0.275F 02
0.255E P2
Ue235Y N2
DJ21EF N2

0,2C1F N2
CalBbT 02
0.17>F N2
C.159¢C N2
0.147€E 02

0.135F N2
Nel1RE N2
0.993€ 01
7+849F N1
VeT26E 71

06218 21
0.531F N}
Q.454F N}
0.?8RF N1
0.332F 01

Ge2RNE N
0.237C 01
C.221F 0]
Us1TIE D1
Gel46E N1

0.124F N1
ZolabF 01
0,913 "0
e TAE 00
N.,674E 00

D.S5R1F NO
745028 NO
N376E-N0
2.327-00

028400
Ce24TE=-N0
Ce216E=00
" 4199F =00
Ce165F-N0

25
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WATER vaP(~

NENSI'Y
{GM/N3)

0.847E-02
0.671E-C2
0.534E~C2
0,430€-C2
N.Y4TE-D2

0.,279E-C2
C.225€6-02
0.203E-C2
C.185E-C72
O.168E-C2

0.153E-C2
0.153€-C2
C.153E-C2
C.152C~C¢
0.,150E~C¢

Ce157€E-C2
Co15667-02
C.175€-07
0.1851-C2
0.1958-02

0-199['02
0.203€-C2
ND.207E-C¢
0.211€E-C2
0.217€-"Z

0.,222€(-C?
Q. 196F-C2
D.168E-C7
0.144E-CC
C.124E~C2

2.107€-02
(".923E’C3
0.798€E-C2
0.672€-02
0.6"05'03

0.522E-C3
C.455€-013
0e397€-C3
fo3466E-C2
04303E-C

LOCKHEED MISSILES A SPATE COMPANY

REFRACTIVE

INDEX FALCTOR

C.257€-00
£.238E£-00
0.220E-90
£.203£-00
”.148E-00

001745'00
N.161E-0C
C14Q9E-0%
N.137e~-00
C.127E-00

00117E’00
C.100E-0C
0. 8585-01
0.733€E-01
C.627E-01

C.536E-01
C.458E~-01
C.392E-01
C.335e-01
0.2875-01‘
002"‘E"°1
0.208E-01
C.178E-Cl
e 1525’01
C.131e-01

L «112E-01
0.966E‘02
Ceb34E=-22
f.721E-02
Na.624E-02

Ce542E-02
NeaTlE-02
Ge35TE-C2
C.312E-02

Ns273E-C2
Ce239E=02
NG209E=N2
N.184E-02
001525‘02
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TAnLE 3
TRCPICAL MUDEL ATMUSPHERE
ALTITUDE TEMPERATURL PRESSURE HORIZONTAL WATER VAPUR REFRACTIVE
AIR PATH DENSITY INDEX FACTOR
(METERS) (DEG K) (MR) (ATMO=CM/M) (GM/M3)

C. 3205426 C.l1P1lE 04 NDe944L C2 Ced3lE L2 Cs970E CC
2C0. 303,92 0.991E 03 Je¢927C C2 Le2C4L T2 Ce951t 70
40C. 302.59 0.969€ (3 0e91Ct C2 f.l1B6lE 32 Ve 932t (O
620, 301.25 C.947C C3 NeBI4L 2 Cel6CE C2 J.913E (O
8CC. 299.91 Ce.92¢c 03 0.878L %2 Ce.lalt 02 0e895E (O
10c¢Ce. 298,58 C.905C 05 CeBO2L €2 Cel25c G2 CeBTTL GV
12¢0C. 297.24 O.AB4LC 03 N.846C €2 C.11lvE 02 e 659t 50
14CJ. 295,90 0.864E 23 (te831lE 02 Ge972¢ 21 Ce842E 0

16C0. 294.57 CeB&4L 23 GeB15t 2 r«859t 01 Ge824F CU
18C0o. 293,23 C.825& O3 CeBrge 02 (+758E 21 La80TL €C
200 C. 291,89 C.B806E 03 0.78% (2 N.¢7(Ct C1 Ge791C CC
2209. 290.56 C.787C C5 Ze 77l C2 Ue59lE 01 CeTT4E CC
2400, 289.22 C.769E 03 C.7%6t C2 Ce522L &1 Se758LC CO
26GG. 287.89 U«751C N3 C.T762t C2 C.461E 21 Qe 742C C0
28C0C, 286459 0.733E 1.3 De 728 2 Cet4CTE Ul CeT26E 0
3¢n0. 285.21 C.716C '3 CaTlat (2 Ne359t 91 Le711C €O
32C0. 283,88 C.699C 03 J.7CHL 02 0.317€ C1 («.696E CO
34C0, 282.54% C.683: N3 C.68TE (2 £.28Ct 01 0.681C CC
36C0. 28l.21 Qe66E 03 Jeb6T64L 2 Ce247E 01 C.666C CO
3800, 279.87 C.65%t N3 Jeb61L 2 Ge218F 01 (e 6520 0O
4C0C. 278454 0.635c C3 Ceb4BL L2 Te192E 01 C.638E 00
42C0. 277.20 0.619E C3 Ne633C 02 Jel7CEL G Leb624E CU
44G0C., 275.87 UebN4E €3 Je 6230 Q2 Gol5Lt 01 Ce610€ CO
462C, 274453 0.589L I3 Ce610c C2 G.132¢ 21 Ce597C CC
487 (. 273,29 CeSTSE €3 J.598c (2 C.1178 D1 C.5864E OO
SCOC. 2714806 €561t (3 J.5B6L (2 0.103F w1 Le5T1C (€O
520 . 272.53 Ge547LC 03 o575k (2 Ce9C6E 0C C.558E 00
564(C, 269.19 0.533L 03 Jo.563: 02 0.799E GCC Ue345E CD
560C. 267T.R0 G.520t 03 0.5%2€ 02 S.7(5L C¢ (.533E €0
58CC. 266.52 Ce5Q7TC N3 Je540t (2 Ceb621L <0 Ce521C 00
6005, 265419 0494t 03 0.529C 02 C.548LC 00 0.539E (0
6500, 261.85 Ce463C N3 0,533t (2 Ce4CUE=-00 C.4BOE-CO
7000 . 258,52 C.433E )3 D77t C2 C(e291E-20 Le@52E-CO
75CC. 255413 0.406LC 03 0.452C (2 0e212E~0C Ce%26E-00
3C( 0, 251.85 0.379C 03 0.428E N2 Cal55E~C0C Ce401E~Q0
850G 248,51 Ce354¢ 03 ve&l5c €2 Cell2E-Cu Ue377E~GO
Ince. 245.18 C.331t 03 Ce384c 02 C.617£-01 U.354E-CO
9500, 241435 Oe308F N3 CeI6IE 02 Ge596E£~901 Ce332E~CD
120C0. 238.52 D.287C 93 De343L C2 0e431E=-01 Ce312E-00
117500 235.18 Ce267E 03 Je323k C2 Ce313L-01 Ce292L=00
26
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TABLE 3 CONTINUED

jusaq  pumy  pum)  GEN g peen

ALTITUDE TEMPERATURE PRESSURE HORIZONTAL WATER VAPOR REFRACTIVE
AIR PATH DENSITY IMDEX FACTOR
(MCTERS) (DEG K) {MB) {ATHC=CM/M) (GM/MY)
11000. 231.85 0.249c 23 0.325¢C N2 0e227E-21 Ge273C~CO
11500 228.52 C.231C 43 (.287C 02 Cel46E-D1 C.255C~-00
12000 225.19 C.214C 03 0.,270C 2 0.933E-02 0.239€~00
125C0. 221.86 0.,198Z 23 0e.254E 02 Ce596L~02 C.223€E-CC
13000, 218.53 O.184E 03 0.239c 02 C.381L-022 Ge207E-D0
1350C. 215.21 0.170E C3 06224& 02 0.243E-22 0.193E-GO
140C0. 211.88 0.157c 03 C.211L 02 0.155C-02 C.18CE-CO
14500. 208,55 0.145C 93 C.197E N2 C.115E-02 O.167C~-CC
150C0. 235.22 C.133L 03 0,185 2 €e972E-23 G.155c=-C0
155C0. 201.99 Gl.123C 03 J.173E (2 O.823E-03 C.143C-CO
16010, 198,57 U.113C 23 D.161E 02 0.696E-23 0.133€-CO
1700G. 193.97 C.946C 7¢ Col139L 02 C.510E-03 Cell3E-00
18000. 198.32 0.796& G2 Dellak N2 Ce419t-03 C.938€-01
19002, 202467 C.6T2E Q2 0.,943C C1 Le367c=~03 C.7841-01
20003, 207.01 0.569% 0 J.782L vl 0+338E-03 (.658E-Cl
21600, 211.30 0.484E 02 Ge651C €1 Ge334E-GC3 £.555C~Cl
226CC. 214,55 Oe%13L C2Z N.541C 71 Gel2b4E=-D3 0.470E-GC1
23000, 216.94 0.353E 0O¢ Cebf2E 1 Ne2lTE=-23 0.400C-01
24000. 219.32 C.302C 922 Ce3920 €1 C.165E-C3 C.341C-C1
25C0C. 221.72 0.259: N2 £.332e T Nel127E-03 0.291E~01
2600G. 224.08 0222t Q¢ 0.2820 €1 0e971L-04 C.248E-C1
2700 22€.46 ND.191C 22 3.240C C1 OeT46E~J4 G.213C-C1
280CJ. 228484 0.165L J2 2e20% T1 Ce628E-C4 J.182C-Cl
2900C. 231.21 N.142C D2 N.175C 21 Ce536E-04 Ge15TE-C1
32010, 233.59 Gel23t 52 Col50t Ol Ce459L-04 Cel35E-C1
31NC0. 235.97 0.1CTL 32 D.128t "1 C.393E-34 CelléE-Cl
320¢C. 238.34 0.,9247 V1 041100 C1 Ce334E~C4 C.100L-01
330C0. 24C .72 C.8C20 ul 0e948C 00 e Z9GE-C4 ce86TE-C2
340°C. 243,79 0.698E 01 CeBloe 00 J425CL~04 £,751E~-C2
350C0. 245.47 Gl.6087 01 GeT74L (O Ce216E-04 0.651E-02
36000, 247.84 0.530t 0Ol CeNBE CO GelB6E~C4 Ce565E~02
37N0C. 250,21 C.463L 31 C.526E& MV 0.161E-04 Ce491E-C2
380C0. 252.58 C.,405€ 01 0e455£-10 Cel139C-04 004270 ~C2
39000. 2564495 C.354£ 01 Ce395E-20 C.121C-C4 0.373C=02
400Co. 257.32 C.312¢ 21 Ue343E-CH O.105E-CH4 Ve325E~C2
41000. 2594069 0.,2735 01 Ce298E-"2 Qe914E€~C5 ve2B4E=02
42009, 262.76 0.239: 01 0.260L~-1n0 Ce796E-05 Ue249L=C2
430C0. 254,43 0.211C 01 Ce22TE-NV 0eG94E~CS C.218€=02
44000, 266.79 0.186C 01 Cel98E=~CJ Ce6C6E-CS Cel91E-C2
45000. 269.16 0.164E 01 24173£-00 0.53CE~CS Le168E-02
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LMSC-A3256515

ALTITUDE
(METERS)

0.
200.
400,
600G,
800.

10C0.
1200.
1400,
1600,
1800,

2000,
2200,
2400,
2600.
2800,

3000.
3200.
34G0.
3600.
3800.

4000.
4200,
4400.
4600,
4800,

5000.
5200.
$400.
5600.
5300.

6000.
6500.
7000.
7500.
£000.

8500,
900G.
9500.
10000.
10500.

TEMPERATURE
(DEG K)

246,16
247.43
248,70
249,97
251.24

252,10
251.88
251,67
251.45
251.23

251.02
250.80
250.58
250437
250.10

249.00
247.90
266,79
245,69
264,59

263,48
242,38
241.28
240.17
239.07

237,97
236.86
235.76
234,66
233,55

232,45
229.69
226.94
224.18
221,43

218467
217.97
217.73
217.49
217.25

(MB)

0.103E
0.997E
0.970E
0.944E
0.918E

0.893€
0.869E
0.846E
0.823E
0.801€E

0.780E
0.759€
0.738E
0.718E
0.699E

0.680E
0.662E
0.644E
0.626E
0.609E

0.592E
0.575E
0.559E
0.544E
0.>28E

0.513€
0.499€
0.485€
0.4T1E
0.457E

0.444E
0.412€
0.383€
0.355€
0.328F

0.304E
0.281€
0.260€
0.240€
0.222€

TABLE 4
ARCTIC WINTER MOCEL ATMOSPHERE
PRESSURE HORIZONTAL WATER VAPCR REFRACTIVE

28

AIR PATH
(ATMO=CM/M)

0.118E
0.115€E
O.111€
0.107€
0.104E

0.101E
0.982€E
0.956E
0.931¢
0.907E

0.883€E
0.860E
G.838E
0.816E
0.795¢€

0.777¢
0.759E
O 742E
0.724E
0.708E

0.691E
0 .6T75E
0.859E
0.644E
0.629E

0.614E
0.599E
0.585€
0.571E
0.557E

0.543€
0.510E
0.479E
0.450E
0.422E

0.395E
0.367E
0.340€
0.314E
0.291E

DENSITY
(GM/M3 )

0.273€-0C
0.309E-0C
0.349E-00
0.394E-00
0.443€-00

0.481E-00
0.471E-00
0.462€-0C
0.,452E-0C
0.443€E-00

0.434E-00
0.426E-0C
0.417€-00
0.409€-00
0.399€-00

0.359€-00
0.323E-00
0.290E-00
0.261E-00
0.,234E-00

0.210E-00
0.188E-0C
0.168E-00
0.150E-0C
0.134E-00

001195‘00
0.106E-00
0.9475‘01
0.841€E-01
0.747E-01

0.662€-01
0.488€-01
0.357€-01
0.259E-01
0.186E-01

0.133€-01
0.117€-01
001095’01
0.100E-01
0.930E-02

LOCKHEED MISSILES & SPACE COMPANY

INDEX FACTOR

C.109¢
0.106E
0.103E
1.000€
0.970E

o1
o1
01
00
00

0.943E
0.918E
0.894E
0.870E
0.847E

00
00
0o
00
00

0.825E
0.803E
0.782E
0.761E
0.741E

00
00
00
00
00

0.722E
0.704E
0.687E
0.669E
0.652E

0.636E
0.8619E
0.603E
0.588E
0.5T72E

0.557E
0.543E
0.528E
0.514E
0.501¢E

0.487€-00
0.455€-00
0.425E-00
0.396£-00
0.369€-00

0.343E-00
0.318E-00
0.294€E-00
0.272€-00
0.252E-00



ALTITUDE
{(METERS)

11000,
11500,
12000.
12500.
1300C.

13500,
14000,
1450GC.
15000,
15500.

16000,
17000.
18000C.
19000.
20000.

21000.
22000.
23000,
24000.
25000.

26000,
27000.
28000,
29000,
30000.

310C0.
32000,
3300¢C.
34000.
35000.

36000,
37000.
38000,
39000.
40000.

410C0.
42000,
43000,
46000,
«5000.

TEMPERATURE
(DEG K)

217.02
216.78
216.54
216.30
216,07

215.83
215.5%9
215,35
215.12
214.88

214,64
214.17
213.69
213,22
212.75

212.27
211.80
211.33
210,85
21C.38

210.16
210.16
210.16
210.16
210.16

210.16
210.16
210.16
210.16
210.16

210.16
210.16
21C. 16
210.16
210.16

210,16
210.16
210.16
210.16
210.16

TABLEZ 4 CONTINUED

PRESSURE
{MB)

0.205€ 03
0.190E 03
0.175€ 03
0.162€ 03
0.150€ 03

0.138E 03
0.128€ 03
0.118€ 03
0.109E 03
0.101€ 03

0.932E 02
0.795€E 02
0.678E 02
0.578€ 02
0.493€E 02

0.420€ 02
0.357€ 02
0.304E 02
0.259€ 02
0.220E 02

0.188E 02
0.160€ 02
0.136E 02
0.116€ 02
0.983€ C1

0.836E 01
0.712€ 01
0.606E 01
0.516E 01
0.439€ 01

0.373E 01
0.318€ 01
0.271€ 01
0.230E 01
0.196E 01

0.167€ 01
0.142€ 01
0.121€ 01
0.103€ 01
0.877¢ 00

29

HORTZONTAL
AIR PATH

(ATMO=CM/M)

0.269€ 02
0.249€ 02
0.230E 02
0.213E 02
0.197E 02

0.182€ 02
0.169€ 02
0.156E€ 02
O.144€ 02
0.134E 02

0.123E 02
0.106E 02
0.902€ 01
0.7T7T1E 01
0.,659¢ 01

0.562€ 01
0.480E 01
0.410€ 01
0.349€ 01
0.298E 01

0.254E 01
0.216E 11
0.184E 01
0.156€ 01
0.133€ 01

0.113€ Ol
0.963E 00
0.820€E 00
0.698E 00
0.594E 00

0.505€ 00
0.430€-00
0.366E-00
0.312€-00
0.265€E~-00

002265‘00
0.192€-00
0.164E-00
0.139€-00
0.119€-00

LMS8C-A325516

WATER VAPOR REFRACTIVE

DENSITY
(GM/M3)

0.861E-02
0.796E-02
0.737€-02
0,682€-02
0.631€E-02

0.583E-02
0.540€-02
0.499€E-02
0.462E-02
0.,427E-02

0.395€~-02
0.338€-02
0.288€-02
0.246E-02
0.211€-02

0.180E-02
0.153E-02
0.131E-02
0.112€-02
0.953E-03

008125'03
0.691E-03
0.587€-03
0.500€E-013
0.425E-03

0.362€E-03
0.,308€-03
0.262€-03
0.223E-03
0.190E-03

0.162E-03
0.,138€-03
0.117€-03
0.997E-04
0.848E-04¢

00722E'°4
006155-0‘
0.5245-06
0.446E-04
0.380E-04

LOCKHEED MISSILES & SPACE COMPANY

INDEX FACTOR

0.233E-00
0.215€E-00
0.199€~-00
0.184E-00
0.170€~-00

0.157E-00
0.145€-00
0.134E-00
0.124E~-00
0.115€-00

0.106E-00
0.906E-01
0.773E~01
0.660E~01
0.563E-01

0.480E~-01
0.409E-01
0.349E-01
0.297€-01
0.253E-01

0.216E-01
0.183€E-01
0.156€~01
0.133g-01
0.113e-01

0.961€E-02
0.818E~02
0.696E-02
0.592E-02
0.504E~-02

0.429<-02
0.365€E-02
0.311€E-02
0.265€-02
0.225€E-02

0.192E-02
0.163E-02
0.139E-02
0.118€-02
0.101E-02



LMSC-A3256515

TARLE 5
ARCTIC SUMMER MOCEL ATMQSPHERE
ALTITUDE TEMPERATURE PRESSURE HORIZONTAL WATER VAPCR REFRACTIVE
AJR PATH DENSITY INPECX FACTOR
(METERS) {NEG K) (M8) (ATMN=CM/M) (GM/M?)

G, 286.16 0.101€ 04 Ue1NOF 03 C.701E 01 c.1(0€ 01
2C0. 284,91 0.986E 03 0.9R4E N2 0.648E 01 C.979E CC
400, 283,66 0.963€ 03 0.965E 02 C.599€ 01 C.958E 00
6CGC. 282.41 0.940EF 23 0+946E N2 C.553E 01 0.937€ GO
800C. 281.16 0.917€ 03 (C.928E 02 0.510€ 01 0.917€ CO

10CC. 279.91 0.895E 03 0.909E N2 0.470E O1 0.897E OC
12¢C. 278,66 0.873E 03 0.,891E D2 0.433E 01 0,877 CO
140¢C. 277.41 0.852E 03 0.873F C2 0.398€ 01 0.858E 00
1600C. 276,16 0.B31€ 03 0.856E 02 0.366E 01 C.839€ 0O
1800, 274,91 0.811E 03 0.839E N2 0.337€ 01 0.820 90
2000. 273.67 0.791E 03 0.822E 02 C.309€ 01 0.8C2t 0C
220C. 272.42 0.771E 03 0.BN5E 02 0.274E 01 0.784E 00
2400, 2T1.17 0.752E 03 CeT8B9E 02 0.248E 01 0.766E Q0
260C. 269,92 0.733€E 03 0.773F 02 0.225¢€ 01 0.745E 00
28350, 268.67 0.715€ 03 G«757E 02 C.203€ 01 C.732C 00
30CC. 267.42 0.697F C3 O.741E 02 C.183C 01 0.715€E 20
326C. 266,17 0.,679E 03 0.726E 02 0.165E 01 0.698E 00
340C., 264,92 Net62F €3 C.T10E 02 C.149E 01 0.682E OO
36CC. 263,68 0,645E 933 De696E (2 Ce.134E 01} 0.,666F 30
3800, 262,43 0.628E 33 0.681E 02 0.121€ 01 0.651E 20
400C, 261.18 0.612F 03 0.667€E 02 0.108E 01 0.635E 00
420C, 259,93 0.596E 03 0.652€E 92 0.972€ 0¢C €.620E 00
44cCc, 258,68 ¢.581E ©3 0+539E 02 0.871E O 0.606E OC
4600, 257,43 C.566F 03 0.625E 02 0.780F OC 0.591E CO
480C, 256.19 0.551€ 03 Qebl1F N2 0.698E OC 0.577€ GO
5007, 254,94 C.536E 03 0.598E N2 0.623€ 0C T.563E CO
S20C. 253,69 0.522€ 03 0.5B5E N2 0.556E 0OC 3.550E 00
56C0, 251,20 J+494E 013 0.560FE 02 C.442E-0C C.523E 0N
58170, 249,95 0.481EF 03 0.547€ 02 C.393E-CC 0.510E 00
6033, 247,70 0.46RE 03 0.535F 02 Ce349E-00 0. 498E-00
650C. 265,58 0.437E 03 0.506E "2 0.258E~07 0. 46TE~uC
700l 262,46 0.,407E 03 Je&TBE 22 0.189E-0C 0.438E-00C
7500. 239.35 G.379E 23 0.451E 02 0.138E-00 0.411E-00
ROCC. 236423 0.353F 03 C.425E 02 0.995£-01 9.385E~00
8500, 233,11 0.328C 03 0.401€ 02 0.712€-01 0.360E-00
9000. 230,00 0.305€ 03 0.377€ 02 0.505E~01 2.336E~-CO
95(¢C. 229.25 0.283€ 03 0.351E 02 0.443E-01 0.313€E-00
1€0C0,. 229.38 0.263F 03 0.326€ 02 0.4l1E-01 €.29CC~-00
1C50C, 229.51 0.244E C3 0.3C2€ 02 0.381E-01 0.269E£-00

LOCKHEED MISSILES & SPACE COMPANY



AL TI TUDE
{METERS)

11000,
11500.
12000,
1250C.
13000.

13500.
14000.
14500,
1500¢C.
15500,

16000,
17000.
18000.
19000.
20000.

21000.
22000.
23000.
24000,
25000.

26000.
27000.
28000,
29000.
300C0.

31000.
32000.
33000.
34000.
35000.

36000,
37000,
38000.
39000,
40000.

#1000,
42000,
43000.
44000,
©5000.

TEMPERATURE
{DEG K)

229.64
229.77
229.90
230,03
230.16

230.28
230.41
230.54
230,617
230,80

230.93
231.18
231.44
231.70
231.96

232.21
232.47
232,73
232.98
233.24

233,50
233.75
234.01
234426
234.52

234.78
235.03
235,29
235.54
235.80

236.06
236,31
236.57
236.82
237.08

237.33
237.59
237.84
238.10
238.35

TABLE S CONTINUED

PRESSURE HORIZONTAL

(MB)

0.226€
0.210€
0.19SE
0.181E
0.168E

0.156E
0.145E
0.135€E
0.125E
0.116E

0.108E
0.932¢€
JeB04E
0.694E
0.599E

0.518E
0.447E
0.386E
0.334E
0.288E

0.249E
0.216E
0.187E
0.161E
0.140E

0.121E
0.105€E
0.905E
0.784E
0.679E

0.588E
0.509¢E
0.441E
0.283€
0.332€

0.288E
0.249E
0.216€E
0.188E
0.163E

31

AIR PATH

{ATMN=CM/M)

0 «280E
0.260E
0+241E
0.224E
0.208E

02
02
02
02
02

0.193E
0.179€
0.166E
0.154E
0.143E

0.133E
0.115€
0.988E
0.852€
0+735E

0.634E
0.547E
0.472E
0.407E
0.352E

0+304E
0.262€
0.227€
0.196E
0.169E

0.146E
0.127€
0.109E
0.946E
0.819E

0.708E
0.613E
0.531E
0.460E-00
0.398€-00

0.345E-00
002995‘00
002595‘00
0.224E~-00
0.194E-00

DENSITY
(GM/M3)

0.,354€E-01
0.328€-01
0.305€-01
0.283E-01
0.262E-01

0.243E-01
0.226E-01
0.,210C-01
0.195€-01
0.181E-01

0.168E-01
0.145E-01
0.125€-01
0.108€E-01
0.927€-02

0.800€-02
0.690€E-02
0.596E-02
0.514E-02
0.444E-02

0.383E-02
0.331€-02
0.286E-02
0.247€E-02
0.214E-02

0.185€-02
0.160E-02
0.138E-02
0.119£-02
0.103€-02

008946’03
0.774E-03
0.6T0€-02
0.580£-03
0.502€-03

0.435€-02
0.377€-03
0.,327€-03
0.283E-03
0.,245€-023

LOCKHEED MISSILES & SPACE COMPANY

B RS Pl SN 55

LMSC-A3256615

WATER VAPCR REFRACTIVE
INDEX FACTOR

0.252E-00
0.2326-00
0.215€-00
0.200E-00
0.186E-00

0.172E-00
0.160E-00
0.149E-00
0.138E-00
0.128E-00

0.119€-00
0.103E-00
0.885E~01
0076‘5‘01
0.659€-01

0.569€-01
0.491€E-01
0.4245-01
0.366E~-01
0.316E-01

0.273E-01
0.236E-01
0.,204E-01
0.177e-01
0.153E-01

0.132€~01
C.114E-0]
0.989€E-02
0.856E-02
0.741E=-02

0.,641E-02
0.555€~-02
0.,481E~02
0.417€E=-02
0.361E~02

0.313E-02
0.,271E-02
0.235€~-02
0.204E~02
0.177€E-02



LMSC-A3256515

TABLE 6, SLANT PATH INTEGRATION, ZENITH ANGLE= 7,

ALTITUDE
{METERS)

206,
4G0.
600,
800.

1000.
12G0.
1400,
1600,
18%0.

2000.
220C.
24C0.
260G,
2800,

3C00.
3200,
3400,
3600.
3800,

400¢C,
42006,
44CC,
460GC.
4800.

50G0.
5200
5400.
560C.
5800,

¢000C.
650v0.
7600,
75CG.
80CC.,

85G0.
900C.
950¢C.
10000,
10500,

CARRON CICXIDE

-]

fzudl

0.271E
0.264E
0.258E
N.252E
0.246E

0.240E
D.234E
C.229E
D.223E
0.218E

0.212€
0.207C
0.202€E
0.197E
0.192€

0.187E
0.183E
0.178E
0.174E

0.169E

0.165E
Je161E
0.156E
0.152¢€
O.148C

O.144E
0.141E
0.137€
0.1%3E
0.130E

0.126E
N.118E
0.110E
0.102€
0.954E

0.88TE
0.824E
D.765€E
0.709€E
0.657E

[- ]
jzupdl

C.103E 06
0.979E 05
0.934€ 05
0.890E 05
0.848E 05

0.808€ 0S5
0.770€ 05
0.733E 05
0.698E 05
0.665E 05

0.633E 05
0.602E 05
0.573E 05
0.545€ 0S5
0.518E 05

0.492E 05
0.468E 05
0.444F 05
0.422E 05
D.4012 05

0.381E C5
G.361E 05
0.343E 05
0.325€E 05
0.309E 05

0.293€ 05
0.277E 05
0.263E 05
0.249€ 05
0.236E 05

0.223E 05
0.195E Q5
0.169E 05
0.147E C5
0.127€ 05

0.110E 05
0.951€E 04
0.820E 04
0.T704E 04
0.604E 04

32

TEMPERATE MODEL ATMCSPHERE

WATER VAPOR

o a1 it <« ot

o
J,wdl

0.170E 01
0.156€ 01
0.142E 01
0.130€ 01
0.119E 01

0.108€ 01
0.986E 00
0.898E 00
0.816E 0O
0.T41E 0O

0.671E 00
0.6C8E 00
0.55%E 00
0.497€-00
0.449E-00

C.405€E-00
0.+366E-00
0.,329E-00
0+296E-CO
L.266E=-00

0.238E-00
0.213E-00
0.191E-NC
0+170E-00
0.152€E-00

0.135€-00
0.120E-00
0.10TE-CO
0.943€-01
0.832E-71

0.732€-01
0.527E~-C1
0.376E-01
0.266E-01
0.185E-01

0.132E-01
0.101€-01
0.832€E-02
0.724€E-02
D.654E=02

f:“vpdl

0.467E-02
C.448E-02
0.430€E-02
0.413E-02
0.397€E-02

0.382E-02
0.368E-02
0.355E-C2
0.350C-02
0.338E-02

0.327E-02
C.316E-02
0.307E-02
00298E'02
0.289E-02

0.281E-C2
0.274E-02
0.267€-G2
C.261£-02
0.255€-02

0.249L~02
Co 244E-02
0.246E-02
C.2641E-02
0.,237E-02

0.233€-02
0.230E-02
0.227€E~02
0.224E-02
0.221E-02

0.218E-02
0.213€E-02
0.215€-02
0.211€-02
0.209€-02

C.207€-02
0.211E-02
0.211€-02
0.212e-02
0.214E-02

LOCKHEED MISSILES & SPACE COMPANY

e ks s

DEGREES

SCATTERING
PATH (KM)

0.980E 00
0.799€ 00
C.652¢ 00
0.531€ 00
D.433E-00

C.353E-00
C.288E-Q0
C.235€E~-00
0.192€E-00
0.156E-CO

0.127E~0)
0.104E-00
C. 8‘07E-01
00690E—01
0.563€E-01

00“595“01
0.374E-01
0.305E-01
N.249E-01
0.203€E-01

ND.165€E=-01
0.135€-01
C.11CE-O1
0.897E~-02
0.731€~02

0.5965“02
C.486E~02
0.396€£~-02
C.323€E-02
0.264E-02

0.215€E-02
0.129E-02
0.775€-03
0,4656~-03
0.279€E-03

0.168E~03
0.101E-03
006065-06
C.363E-04
OoZlSE‘O‘



TABLE 6 CONTINUED

ALTITUDE
(METERS)

11000,
1150C.
120C0.
12500.
13000,

13500.
14000,
14500,
15000.
15500,

1€¢000.
170CC,
18000,
1900C.
200C0.

21000,
22000.
2300C.
24006,
2500C.,

26000,
2700C.
28000,
29000,
3000C.

31000,
32000,
33000.
3400C.
35000,

36000,
37000.
38000,
3900C.
«0000.

41000.
42000,
43000,
44000,
45000,

CARBON DIOXIDE

0.608E 02
0.562E 02
0.520E 02
0.480€ D2
0.444E N2

0.411E 02
0.380€ 02
0.351€E 02
0.325E 02
0.300E 02

0.278E 02
0.237E 02
0.203E N2
0.174E 02
0.148E 02

0.127E 02
0.109E 02
0.928E 01
0.794€ 01
0.679E 01

0.581¢€ 01
0.499€ 01
0.429€ 01
0.369E 01
0.319E 01

0.276E 01
0.239€ 01
0.207€ 01
0.180E 01
0.157€ 01

0.137€ 01
0.119€ 01
0.104E 01
0.914E 00
0.,802E 0C

0.705€ Q0
0.619¢€ 00
0.545€ 00
C.481E-00
0.424E-00

0.517€E 04
0.442E€ 04
0.378E 04
0.323E 04
0.,2T76E 04

0.236E 04
0.202E 04
0.172E 04
0.147E C4
0.126E 04

0.106t 04
0.787E 03
0.576E 03
0.,421€ 03
0.308€ 03

0.225€ 03
0.165€E 03
0.120E 03
0.880€ 02
0.644F 02

0.,472E 02
0.347E 02
0.257€E 02
0.190€ 02
0.142€ 02

0.106E 02
0.797E 01
0.4600E 01
0.454E 01
0.344E 01

0.262E 01
0.200€ 01}
0.154E 01
0.118€ O1
0.910€ 00

0.704E 00
0.546€ 00
0.425€-00
0.331€E-00
0.259€-00

33

WATER VAPOR

0.604E~-02
0.567E-02
0.538E'02
0.516€E-02
0.495E-02

0.4T7T8E-02
0.465€E-02
0.455E-02
0.446E-02
0.440E-02

0.429€-02
0.413E-02
0.400E-02
0.383€E-02
0.368E-02

0.353E-02
0.337€E-02
0.320€E-02
0.302€~02
0.283E-N2

0e263E-02
0.243E-02
0.,222E-02
0.201E-02
0.180€-02

0.158E~02
C.137E-02
001195-02
0.103€-02
0.900E-03

0.784E-03
0.695€E-03
0.600E-03
0.525€~03
0.461€-03

0.405E-03
0.356E-03
0.313€E-03
0.,276E-03
0.,244€-03

0.214E-02
0.218€-02
0.218E-02
0.219€-02
0.219€-02

0.224E-02
0.224E-02
0.225€-02
0.225€-02
0.226E-02

0.232€-02
0.233E-02
0.233E~-02
0.240E-02
002‘15‘02

0.241E-02
0.248E-02
0.248E-02
0.247€-02
0.253E-02

0.252E-02
0.257€E-02
0.2558-02
C.25T7E-02
0.257€-02

0.25%5E-02
0.256E-02
0.253E-02
0.256E~-02
0.,253E-02

0.256E-02
0.254E-02
0.251€-02
0.255€-02
0.252€-02

0,249E-02
0.253€E-02
0.251€E-02
0.2648E-02
0.251€E-02

LOCKHEED MISSILES & SPACE COMPANY

b AN ke e |

LMSC-A3828515

DEGREES

SCATTERING
PATH (KM)

0.131€-04
0.785€E-05
0.471E-05
0.283E-05
0.170€-05

0.102E-05
0.612E-06
0.368E-06
0.221E-06
0.133E~06

0.796E-07
0.287€E~-07
0.103E-07
0.373€-08
0.134E-08

0.484€-09
0.174€E-09
0.629€E~-10
0.227€-10
0.,817€-11

0.29%€~11
0.106E-11
0.383E-12
0.138E-12
0.497€E-13

0.179€E~13
0.646E~-14
0.233€-14
0.839E~-15
0.302€E-15

0.109€-15
0.393€E-16
0.162€-16
0.511€-17
0.184E-17

0.663E~18
0.239E~-18
0.862E-19
0.311E-19
0.112€-19



LMSC-A325515

TABLE 7

ALTITUDE
(METERS)

Ce
200,
4C0.
6C0,
8C0.

1000.
12GC.
1400.
1600.
1800.

200C,
2205
24CH
260C.
2800,

3000C.
3200,
34uC.
360C.
3800.

40CC,
42C0.
44CC,
460C.
48C0O.

SQUC.
§20C.
540C,
560C.
58C0.

60GC,
650G,
70(4('.
75CC.
80GC% .

285090.
3060,
9500,
1C00C.
1G05¢C0.

» SLANT PATH INTEGRATION, 2ENITH ANGLE=

TEMPERATE MODEL ATNMGCSPHERE

CARBCN CINXIDE

-]

J,udl

0.312¢€
0.30S5€E
0.298¢E
0.291€E
0.284E

C.277C
0.270E
0.254E
0.258€
0.251E

0.245E
0.239E
0.233¢
0.227€
0.222E

0.216E
0.211E
0.206E
0.2C0€
0.195E

0.190E
0.185E
0.181E
0.176E
0.171E

Ge167F
0.162C
0,158
0.154E
0.150E

Uel4bE
D.136F
C.127E
0.118E
0.110E

0.102E
0.952¢
0.893E
0.819¢
0.758E

c3
n3
n3
13
03

03
03
03
n3
03

03
03
03
03
03

03
03
03
03
03

-3
J,upadl

0.119E
0.113E
0.108F
0.103€
0.979E

0.933E
0.889E
0.846E
0.806E
0.767E

0.730E
0.695E
0.661F
0.629E
0.598F

0.568E
0.540E
0.513E
0.487E
0.463F

Ce.440E
0.417E
0.396¢F
0.376E
0.356E

0.338E
0.320E
C.303F
0.288E
0.272E

0.258E
0.225E
0.196E
C.170€
Oa147F

0.127€
0.110F
0.946E
0.813E
0.698E

06
06
06
06
05

WATER VAPOR

(-]
fzwdl

Ue1946E 01
0.180E 01
0.164E 01
0.150€ 01
0.137€ 01

D.125€ 01
0.114E 01
0.104E 01
0.942E 00
J.855€ 00

0.775E 00
2.7T02E 00
0.635E 00
0.574E 00
0.519E 00

00‘68E'0°
0.422E-N0
04389F-N0
0+342€E-00
0.307€E-00

0.275€E-00
Ce246E-0GC
0.220E-00
Ce197E-00
0«1756-00

00156E‘00
0.139€E-00
0.1236-00
0.109E-00
0.960E-01

C.845F-01
0.6N8E~01L
0.434E’01
0.,307€-01
Ce214E-01

0.152€-01
0.117€E-01
009605‘02
0.B36E~02
0.755E-C2

30 DEGREES
SCATTERING
PATH (KM)
w“v

jz pdl

0.538£-02 0.113€ 01
0.517TE~-02 0.923E 00
0.496E-02 0.752€ 00
C.4TTE-CQ2 0.613€E 00
0.458€-02 C.500E 00
0.441E~02 C.408E-Q0
0.425E-02 0.333E~00
C.409E-02 0.271E-00
0.403E-02 C.221E-00
0.390E-02 0.180E-00
0.377E-02 0.147€-00
0.365E~-02 0.120E-00
0.354E-02 0.977E-01
0.343E-02 0.797E-01
0.333E-02 0.650€E-01
0.324E-02 0.530E-01
0.315€E-02 0.432E~-01
0.308£-02 0.352€-01
0.300€-02 C.287€-01
0.293E-02 0.234E-01
0.287E-02 0.191€E-01
C.281E-02 C.156E-01
0.283€~-C2 0.127€-01
0.278E-C2 0.104E-01
0.273€E-C2 C.B44E-02
Ce269E-G2 C.688E-02
0.,265€E-02 0.561E-02
Cs261E-02 C.458E-02
C.257€E-02 C.373€-02
0.254E-02 0.304E-02
0.252E-02 0.248E-02
0.2646E-02 C.149€E-02
0.247€-02 0.894£-03
0.243E-02 0.537€E-03
0.241E-02 0.322E-023
0.239€-02 0.194E-03
0.242E-02 C.116E~03
0.263E-02 00698E°0‘
0.244E-02 0.419€E-04
Ge246E-02 0o251E=~04

/LOCKHEED MISSILES & SPACE COMPANY
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LMSC-A325515

TABLE 7 CONTINUED

]

et

AL TI TUDE CARBON DIOXIDE WATER VAPOR SCATTERING
(METERS) PATH (KM)
110C0. J.7C2€ N2 0.597E 04 0.697€-02 0.246E~-02 0.151E~-04
11560, 0.649E 02 0.510E 04 0.654E-02 0.251€-02 0.906E-05
12000, N.600C 02 0.436E 04 0.621E-02 0.251€-02 0.544E-05
1250C. 0.555€ Q2 0.373E 04 0.595€E-02 0.252€-02 0.327€-05
1300C. 0.513¢ 02 0.319E 04 0.572€-0Q2 0.252€-02 0.1964E-05
13500. 0.4T4E 02 0.272€ 04 0.552€-02 C.258€E-02 0.118€E-05
14007, 0,438 N2 0.233E 04 0.536E-02 0.258E-02 C.707E-06
145G0, 0.405¢ 02 0.199€ 04 0.524E-02 0.259€-02 0.425€-06
150CC. 0.375¢ 02 0.170E 04 0.515€E-02 0,259€-02 0.255E-26
15500, 0.347F 02 0.145F 04 0.507€-92 0.260€-02 0.153E-06
16000, C.320¢ N2 C+124E 04 0.,495€E-02 0.268€-02 0.919€-07
1800C. 0.234E 02 0.664E 03 0.462E-02 0.269E-02 0.119E-07
19GcCo0., 0.200E n2 0.486F 03 C.442E-02 0.277E-02 0.430€E-08
2C000C. 0.171t 02 0.355€ 03 0.425€-02 0.277€-02 0.155€e-08
21GCC. 0.147F 02 0.260¢ 03 0.407€-02 C.277€-02 0.559€E-09
22000, 0.125¢ 922 0.190€ 03 0.389€-02 0.286E-02 0.201€-09
2300C., 0.197€ 02 0.139€ 03 0.369€-02 0.285€E-02 0.726E~-10
24000, 0.917€ 01 0.102¢ 03 0.348F-02 0.285€-02 0.262E-10
250C0. 0.784E 71 0.743E 02 0.326E-02 0.292E-02 0.943E~11
26003C. 0.671E 01 0.5«5€ 02 Jve303E-02 0.291E-02 0.340E-11
27000, 0.576E 01 0.401E 02 0.280E~-02 0.296E-02 0.123€-11
28000, C.4S5C 01 0.296E 02 0.257E-02 0.294E-02 0.442€-12
290CG. 0.426F 01 0.220E €2 0.233E-02 0.296€-02 0.159€~-12
30000. 0.368E 01 0.164F 02 0.208E~02 0.295€6-02 0.574E~-13
31000. 0.318f 01 0.123F 02 0.183€-02 0.294E-02 0.207€~13
320C0. 0.275€ 01 0.920F 01 0.,158E-02 0.29%5€E-02 0.T746E-14
33000. 0.239C 0l 0.693E 01 0.137€-02 0.292€-02 0.269E-14
34000, 0.208E C} 0.524E 01} 0.119€-02 0.295€8-02 0.969E~-15
35000, 0.181€ 01 0.398f 01 0.104E-02 0.291€-0¢ 0.3649€~15
36000, 0.158E€ 01 0.303€ 01 0.905€~-03 0.295E-02 C.126E~15
37000, 0.138€ C1 0.231€ 01 0.791€-03 0.292€E-02 0.,454E-16
380600, 0.121€ C1 0.177€ 01 0.692€-03 0.289€-02 C.164E-16
39000, 0.105¢€ 01 0.136€ 01 0.606E~03 0.294E-02 0.590€-17
400CC, 0.926E 00 0.105E 01 0.532£~03 0.290€E-C2 0.213€~17
©1000, C.813E 7¢C 0.813€ 00 0.467€-03 0.287€-02 0.766E-18
4200C, 0.7T15E 00 0.,630F 00 0.410€~-03 0.292€-02 0.2T7T6E~-18
«300GC., 0.630€ 00 0.,499E-00 0.362E-03 0.289€-02 0.,995E-19
464000, 0.556E NC 0.383E-00 0.319€E-03 0.285€-02 0.359E~19
45C00. 0.490£-00 0.,299€-00 0.281€-03 C.290€-02 0.129€-19
35

LOCKHEED MISSILES & SPACE COMPANY
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TABLE 8, SLANT PATH INTEGRATION,

ALTITUDE
(METERS)

Ce
2CC.
4GC.
60C.
8CC.

10CC.
1200.
14C0C.
1600,
1800.

200C.
2200,
240C.
2600,
280C.

acoc.
3200.
34C0.
36CC,
34900,

40CC.
42C0.
44QC.
460C.
48CC.

50uUCe
5200
54(C.
56C0.
58C0.

6500,
70CC,.
7500.
80UC.

85CC.
900C.
95CC.
1€00C.
105C¢C.

CARRCN DIOXIDE

(-]
fzudl

0.420E
0.410E
0.401F
0.391¢
0.382E

0.373¢
0.364F
0.355E
0.347E
0.338E

D.330E
0.322E
0.314¢E
0+306E
€C.299¢

0.291E
0.284E
0.277E
0.270€E
0.263L

0.256E
0.249E
0.243E
0.237E
0.231E

N.224E
0.219E
0.213F
0.207¢
0.2352E

0.196E
0.183F
0.171E
0.159E
0.148E

0.138E
0.128¢
0.119E
0.110E
N.102€

TEVPERATE MODEL ATMOSPHFRE

[+]
f uPdl
z
03 C.160E C5
n3 0.152€ 06
03 0.145€ 06
c3 0.138F Q6
r3 0.,132F 06
03 0.126E 06
03 0.120°. 6
03 D.114F 06
03 U.l109E (6
N3 0.103E 06
c3 0.,983F 0S5
03 0.936€ 0S
N3 0.890E 05
23 0.867TE 05
03 C.8CSE 05
n3 C.765E 05
N3 0.727E 05
03 0.691F 05
03 0.656E 05
02 0.623F 05
n3 0.592€ 05
n3 D.562€ 05
G3 0.533€ 05
N3 0.506E 05
3 C.4R0E CS
23 0.455F (¢S5
23 0.431FE 05
23 0.409€ 05
03 0.3R7E ¢S
n3 0.367E 05
53 C.34TE 05
n3 0.303E 05
03 0.263F 05
C3 0.229E 05
03 0.198F 55
3 0.171€ 05
03 D.148E 0S5
03 0.127€ 05
N3 0.110E 05
03 0.939E 04
36

WATER VAPOR

24
.fz\vdl

0.265E 01
0.242¢ 01
0.221€ °1
0.202€ 01
0.185€ 01

0.16°%E 01
C.153E 01
C.140€ N}
0.127€ 01
0.115€ 01

C.1C4E 01
0.945€E 00
0.855E NO
U«773E 00
0.699E 00

0.630E 0O
0.568E 00
0.512€ 00
0.460F-00
0.413€E-00

0.371€E-00
0.332E-00
0.,297E-00
0.265E=-00
0.236E-00

0.,210€E-0G
00181E‘0°
0.166E-00
Je147E-0C
D.129E-00

0.114€-0C
U.819E-901
0.585E-01
0.414E-01
0.288£-01

002055’01
0.157€-01
0.129E-01
0.112€-01
0.102€~01

(-]
J,"pdl

0.723E-02
0.693€-02
0.666E-C2
0.639F-02
0.615E-02

005915’02
0.5703E-02
0.549E-02
0.541E-02
0.,522€E~02

0.505E~C?2
0.489E-02
0.,474E-CZ
0.4605‘02
0.,446E-02

C.434E-C2
C.422E-02
0.412E-02
C.402€-02
0.393E-02

0.384E-02
C.376£-02
0.379€E-02
C.372E-02
0.365E-02

0.359E-C2
0.354£-02
0,349€-02
0.344E-02
U.340€E-02

0.33¢€-02
0.328E-02
C.330€-02
C.325€-02
G.321E-02

0.319F-02
0.324L-02
0.324E-02
0.326€-02
0.328E-02

LOCKHEED MISSILES & SPACE COMPANY

ZENITH ANGLE= 50,CCO CEGREES

SCATTERING
PATH (KM)

C.152€ 921
N.124E 01
C.101E 01
0.826E 00
C.674E 00

C.54SE CO
0.448E-00
0.365€~-00
0.298E-00
0.243E-0C

0.198E~-50
0.161E-CO
0.132E-0C
0.107€-00

0.714E~01
0.582€-01
C.475€E-01
C.387€-C1
0.316E-Cl1

C.257€~-01
0.210€-0C1
0.171€E-01
0.,139E-01
00 ll"E")l

C.927€E-02
0.756E-02
C.617E-22
Ne503E-02
0,410E-02

Ce334E-02
0-201['02
0.120E-02
0.723€E-03
0.434E-03

C.261E-03
0.157E-03
C.940E-04
00 56‘05’0‘
0.339E=-04
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LMSC-A326515
TABLE 8 CONTINUED

ALTITUDE CARRON DICXIDE WATER VAPOR SCATTERING
{METERS) PATH (KM)
11000, 0.944E 02 0.804E 04 0.937€E-02 0.329€E-02 0.,203E-04
11500, 0.873E 02 0.687E 04 0.879€-02 0+.335€E-02 0.122€-04
120¢C. 0.80TE 02 0.587TE 04 0.834E-02 0.335€-02 0.733E-05
1250C. 0.746E 02 0.502€E 04 0,800£-02 0.336E-02 > +440E-05
1300¢C. 0.690E 02 0.429E 04 0.768E-02 0.3376-02 0,264:-05
135C0. 0.638E C2 0.36TE 04 0O.741E-02 0.345€-02 0.159E-05
14000, 0.590€ 02 0.314€ 04 0.721E-02 0.345€E-C2 0,952E-06
14500. 0.546E 02 0.268E 04 0.705€-02 0.346E-02 O0,572E-06
150C0. 0.504E 02 0.229E 04 0.692E-02 Ce346E-02 0,343€E-06
155cCo0. 0.466E 02 0.196E 04 0.682E-02 0.347E-02 0.206E-06
1600C. 0.431E D2 0.167E 04 C.666E-N2 0.357€E-02 0,124E-06
170C0. 0.369E 02 0.122E 04 0.640€E~02 0.358€E-02 0.446E~07
18000. 0.315E€ 02 0.895¢ 03 0.,621E-02 0.359€-02 C.161€E-07
19000. 0.270E 02 0.654¢€ 03 0.594E-02 0.370€E-02 0.580E-08
20000, 0.231t 02 0.478€E 03 C.572€-02 0.371E-02 0.209E-08
21000. 0.197€ 02 0.350E 03 0.548E~N2 0.371€-02 C.753E-09
22000, 0.169€ 02 0.256E 03 0.523€E-02 0.382€-02 0,271£-09
23000, 0.144E 02 0.187E 03 0.495E-02 0.381E-02 0.978E-10
240CC, 0.1238 02 0.137E 03  0.468E-02 0.381E-02 0.353E-10
25000, 0.105€ 02 0.100€ 03  0.439E-~-02 0.390E-02 0.127€-10
2600C. 0.903E 91 0.733€ 02 0.408E-N2 0.388E-02 0.4568E~11
27000. Q.775E 01 0.540E 02 0.377€~-02 0.395€-02 0.165e~11
28000, 0.666FE 01 0.399€ 02 0.345€-02 0.393€-02 0.595E-12
2900¢cC. 0.573¢€ 01 0.296E 02 0.313E-02 0.396E-02 (C.215E-12
30000, 0.495E 01 0.221E 02 0.280E-N2 0.395€E-02 O0.773E-13
31000, 0.428E 01 0.165E 02 C.246E-02 0.393E-02 0.279€~13
3200C. C.371C 01 0.124F 02 0.213E~02 0.3956-02 0.100€-13
330060, 0.322¢ 01 0.933€ 01 0.185E-02 0.3906-02 0.362E~14
34000, 0.279€ €1 0.705€ 01 0.160E-02 0.394E-02 0.131€E-14
35000, 0.243E 01 0.535¢ 01 0.140€-02 0.389E-C2 C.4T0E-15
36000, 0.212¢ 01 0.408€ 01 0.122E-02 0.,395€-02 0.170E~15
37000, 0.185¢ 01 0.311€ 01 0.106E-02 0.390&-02 0.611€~16
18000. 0.162¢ 01 0.239€ 01 0.931E-03 0.386E-02 C.220E-16
3900¢C. 0.142€ 01 0.183€ 01 0.815€-03 0.393€-02 0.T94E-17
40000, 0.125¢ 01 O.141€ 01 0.715E-03 0.388E-02 0,286E~17
41000, 0.109€ 01 0.109€ 01 0.628E-03 0.384€-02 0.103¢€-17
4200C. C.962€ 0OC 0.849E¢ 00 0.552€E-03 0.390€-02 0.372€~-18
43000, 0.847¢ 0C 0.660E 00 0.4R6E-03 0.386E-02 O0.134E~18
44000, 0.748E OC O0.515€ 00 0.,429€-03 0.381€-02 0.483E~19
«5000, 0.659¢ 00 0.403€-00 0.378E-03 0.387€-02 0.174E-19

37
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LMSC-A325515

TABLE 9, SLANT PATH INTEGRATION, ZENITH ANGLE= 7(.C00 DEGREES
TEMPERATE MODEL ATMOSPHERE

ALTITUDE
{(METERS)

0.
200.
400.
600.
800.

1060,
1200,
1400,
1600,
1800.

2000,
220¢C.
240C,
2600,
2800.

3000.
3260.
3400.
3600,
3800.

40C0.
42¢C.
4400,
460C.
4800,

500C.
5200.
5400C.
£60C.
5800,

60CC.
65C0.
7000.
75CC.
800CC.

85C0.
900G,
950N,
100060,
10500,

CARBON DIGXIDE

-] -}
J,udl J,updl
0.785€ 03  0.299E C6
0.767E 03  0.285E G6
0.749E 03  0.272E 06
0.731E A3 0.259E 06
0.714E 93 0.247E 06
0.697E 03  0.235€ 06
0.680F 03  0.224E 06
0.663E 03  0.214E 06
0.647E 03  0.203E 06
0.632E C3  0.194E 06
0.616E 03  0.184E 06
0.601€ 03 0.175E 06
0.586€ C3  0.167E 06
0.572E 03 0.159E 06
0.558E 03 0.151E 06
0.544E 63 0.143E 06
0.530€ 03  0.136E 06
0.517C 03 0.129€ 06
0.504E 03  0.123E 06
0.491€ 03 0.117E 06
0.478E 03 0.111E 06
0.466E 03 0.105€ 06
0.454E 02  0.999E 05
0.442E 03 0.948€ 05
0.431E 03  0.899E 05
0.419E 03  0.852E 05
0.408€ 03  0.808E 05
0.398E 03 0.766E 05
0.387E 03  0.726E 05
0.377€ 03 0.687E 05
0.367TE 03  0.651E 05
0.342F 03  0.S67E 05
0.319€ 03  0.493E CS
0.297€ 03  0.428E 05
0.277€ 03  0.371% 05
0.258E 03  0.321E 05
0.239€ 03 0.277E 05
0.222€ 03  0.239E 05
0.206E 03  0.205E 05
0.191€ 03 0.176E 05

38

WATER VAPOR

J, wdl

0.496€ 01
0.454€ 01
0.415E 01
0.379€ 01
0.,346E 01

0.316€ 01
0.2R8E 01
0.262E 01
0.238€ 01
0.216E 01

0.196€ 01
0.177E 01
0.160E 01
0.145E 01
0.131E 01

0.118E 01
0.107€ C1
0.960€ €O
0.864E 00
0.775E €O

0.695€ 00
0.622E NO
0.556E 00
0.497E-00
0.443E°00

04394E-00
C.351€-00
0.311€E-00
0.275€-00
0.243E-N0

0.213€-00
0.153E-00
0.110E-00
0.T774€E-01
0.539€-01

0.383E-01
0.292E-01
0 +240€-01
OOZOQE-OI
0.189€-01

Iz“’/pdl

0.133€-01
0.128€-C1
0.123E-01
0.118E-01
C.113€-01

0.106€-01
0.105€E-C1
0.101€-01
0.990E-02
0.955€-02

0.923€-02
0.892€-02
0.864[‘02
0.838E-02
0.813€£-02

0.789E-02
0.768E-02
0.748E-02
0.729€E-02
0.712€-02

006965‘02
0.681E-02
0.685E-02
0.672E-02
0.660E-02

0.648E-02
0.638E-02
0.629E-02
0.62CE~C2
0.612E-02

0.,605€E-02
0.59CE-02
0.593E-02
0.583E-02
0.576€-02

C.572E-02
0.580E~-02
0.581€-02
0.585€-02
c.589E€-02

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.286E 01
0.233E 0l
0.190€ 0Ol
C.155¢ 01
0.127€ 01

0.103E Cl
C.841E€ 00
0.686E 00
0.559E 00
0.456E-00

0.372E-00
0.303E-00
0.247€-00
0.202€E-00
0.164E-00

0.134E~-00
0.109E-00
0.891€-01
0.727E-C1
0.593E-01

0.483€-01
0.394€E-01
0.321€-01
0.262€E-01
0.214E-01

0.174€-01
0.142€E-01
0.116€-01
0.944E-02
U.770€-02

0.628E-02
0.377€-C2
0.226€-02
0.136E-02
0.816E-03

0.490E~03
0.294E-03
Ce176E-03
0.106€-03
C.636E~-04
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TABLE 9 CONTINUED

ALTITUDE
{METERS)

11000,
1150C.
12000.
12500,
130¢0.

13500,
14000,
14500,
150C0.
15500.

16000,
1700C.
180CC.
190CC.
2000C.

21000.
220C0.
23000,
24000,
25000.

26000,
270C0.
28000.
29000.
30600,

31000.
320C0.
33000.
34000.
350C0.

36000,
3700C.
38CG0,.
39000.
«CoC0.

4100C,
42000,
©3C00.
44CCC.
45000,

CARRCN DIOXIDE

0.176E
0.163C
0.151¢
0.139€
0.129€

C.119E
0.110€
0.102E
0.942E
0.871E

0.B06E
0.689E
0.589E
0.504E
0.431€E

0.368E
0.315¢E
0.269¢E
0.230€
0.197E

0.169¢
0.145E
0.124E
0.107E
0.924E

0.799¢
0.692E
0.600E
0.522¢
0.454E

0.396F
0.346E
0.303€E
0.265¢E
0.232E

C.204E
0.179¢
0.158¢
0.139¢
0.123€

0.151E
0.129€
0.110€
Ce941E
0.804E

0.68TE
0.588E
0.502€
0.429E
0.367E

0.314E
0.229E
0.168E
0.123€
0.896E

0.655E
0.479E
0.350€
0.256€
0.188¢€

0.137€E
0.101€
0.T4TE
0.555E
0.413E

0.309¢
0.232F
0.175€
0.132€
0.10CE

0.763E
0.583E
O.46TE
0.343€
0.265€

0.205¢
U.159E
0.124€
0.964F
C.754¢

39

WATER_VAPDR

0017‘5'01
O0.163E-01
0.155¢-01
C.148€-01
001635‘01

G.138£-01
0.134£-01
0.131€-01
0.128£-01
0.127€-01

0.124£-01
0.119€-01
0.115€-01
0.110£-01
C.106€-01

0.102€-01
0.973€-02
C.924E-02
0.873€E~02
0.818€E-02

0.761€-02
0.703E-02
006445‘02
C.584E-02
0.522E-02

OQQSQE’OZ
C.397E-02
0.345€E-02
0.299€E-02
0.261E-02

0.227€-02
0.1995‘02
C.l?&E-OZ
0.152€-02
0.133€-02

J.117g-02
0.103€E-02
0.907€-03
0.801€E-03
0.7065'03

0.589E-02
0.600E-02
006°2E‘°2
0.603E-02
C.604E~-02

0.619E-02
0.619E-02
0.620€-02
C.622€-02
0.624€E-02

0.642€E-02
0.643€-02
0.645E-02
0.665E-02
006665’02

0,667€-02
0.687€E-02
0.6B6E-02
0.686E-02
0.702€E-02

0.700€-02
0.712€-02
0.708E-02
0.714E-02
0.713E-02

0.710€-02
0.712€-02
0.704E-02
0.710E-02
0.702E-02

C.713E-02
0.705€-02
0.697E-02
0.709€~02
0.701E-02

0.693€E-02
0.705E-02
0.697€-02
0.689E-02
0.699E-C2

LOCKHEED MISSILES & SPACE COMPANY

R e ST A

LMSC-A325518

SCATTERING
PATH (KM)

0.382€~04
0.2295"04
0.138E-04
0.826E-05
0.‘96E-05

0.298E-05
0.179E-05
0.107€-05
C.645E-06
0.387€E-06

0.232€-06
C.838E-07
0.302€E-07
0.109€-07
0.392€-08

0.141€-08
0.510E-09
0.184E-09
0.662E-10
0.239€E-10

0.860€E-11
C.310€E-11
0.112E-11
0.403E-12
C.145E-12

0.523€~13
0.18GE-13
0.680E~14
C.2645E-14
0.883E~15

C.318€E-15
0.115E~15
0.414E~16
0.14GE-16
C.537E~17

0.194E~17
0.698E~18
0.252E-18
C.907€E~19
0.327€-19



LMSC-A325516

TABLE

AL TITUDE
(METERS)

2C0.
400.
600.
800C.

10¢0.
1200.
1400C.
1660.
18C0.

2000,
220G.
2400.
2600,
2800.

3000.
3200.
3400.
3600,
38C0.

4«0G0.
4200.
44C0.
46060,
4800,

500C.
520G0.
540C.
5600,
580C.

6000,
6500.
700C.
75GG.
80GO.

8500,
9000.
3500,
1C000.
1¢500.

10y

CA

TEMPERATE MOOEL ATMOSPHERE

[- -]
Izud

0.151€E
0.148E
0.144E
0.141E
0.137E

0.134E
0.131E
0.128¢E
0.125E
0.122E

0.119¢
0.116E
0.113¢
0.110€
0.107E

0.1C5E
0.102¢
0.995E
0.970E
0.945¢E

0.921E
0.898E
0.874¢
0.852€
0.830E

0.808E
0.787E
0.766E
0.746E
0.726E

0.706E
0.659¢
0.615€
N.573E
0.534E

0.496E
0.461E
0.428E
0.397€
0.368E

RBON C1OXIDE
o«

1 J,updl
N4  0.582E 06
04  0.555€ 06
04 0.529E 06
04  0.504E 06
04 0.4BLE 06
04  0.458E 06
N4 0,636E 06
04  0.416E 06
04 0.396E C6
04 0.377€ 06
04  0.359E 06
04 0.341E C©6
04 0.325E 06
04 0.309E 06
N4 0.,294E 06
04  0.279E 06
N4  0,265E 06
03 (.252F 06
03  0.23°¢ 06
03 0.227E 06
03  0.216E 06
03  0.205E 06
02  0.194E 06
N3 0.184E 06
03 0.175€ 06
03  0.166E 06
03 0.157E 06
03  0.149€ 06
03 0.141E 06
03  0.134E 06
03  0.127E 06
03  0.110€ 06
03  0.961E CS
N3 0.834E 05
03 0,723€ 05
03  0.625E 05
03  0.540€ 05
03  0.465E 05
03  0,400€ 05
03  0.343E 05

WATER VAPOR

(-~}
J,wdl

0.971€ 01
0.888Et 01
0.812€ 01
0.742€ 01
0.678E 01

0.618E 01
0.563E 01
0.513E 01
0.466E 01
0.423E 01

0.383E 01
0.347E 01
0.314€ 01
D.284E 01
0.257€E 01

0.231€ 01
0.209€ n1
0.188E 01
0.169E 01
0.152€ C1

0.136E 01
0.122€ 01
C.109t 01
0.972€ QO
0.867E 00

G.771€ 00
0.686E 00
0.608E 00
0.537€ 00
0.4T4E-00

0.417€E-00
OOZQQE-OO
0,213E-00
0.150€E-00
0.104E°00

0.736E-01
0.559E-01
00‘565-01

0.396€E=N1

0.356E-01

f:“%dl

0.248€E-01
0.237€-01
C.227€E-01
0.217e-01
0.208E-C1

0.200€-01
0.192€-01
0.184E-01
001805-01
0.173€-01

0.167€-01
C.161E-01
0.155E-01
0.150E-01
0.145E-01

0.141E-01
0.137€-01
0.133€-01
0.,129€-01
0.126E-01

0.122E-C1
0.120E-01
0.120E-01
0.117e-01
0.115€-C1

0.113£-01
C.111€-01
00109E°01
0.107€E-01
C.106E-01

0.104E-01
C.101€-0C1
C.101€-01
0.994E-02
0.980E~C2

0.972€-02
0.985E-C2
0.986€-02
00993E‘°2
0.100€-01

LOCKHEED MISSILES & SPACE COMPANY

SLANT PATH INTEGRATION, ZENITH ANGLE= 8..000 DEGREES

SCATTERING
PATH (KM)

0.562€ 01
0.458E 01
0.374€ 01
0.305€ 01
0.248E 01

0.203€ 01
0.165€ 01
0.135€ 01
0.110E C1
0.895E 00

0.730E 00
0.,595E 00
0.485€-00
0.396€-00
0.323E-00

0.263E-00
0.215€-00
0.175€~-00
0.143E-00
001165‘00

0.949E-01
0.773E~y;
C.631€E-01
0.514E-01
0.419€-01

C.342E-01
0.279€-01
0.227E-01
0.185€-01
0.151E-01

N.123€E-C1
0.740E-02
0.444E—02
C.267€-02
0.160E=02

0.961€-03
0.577€-02
0.346E-03
0.208E-03
0.125€E-03
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LMSC-A325516
TABLE 10 CONTINUED
AL TITUDE CARBON CICXIDE WATER VAPOR SCATTERING
{(METERS) PATH (KM)
11000, 0.340E 03 0.293E 05 0.328E-01 0.100€E-01 0.750E-04
11500, 0.314F 03 0.251E 05 0.307e-01 0.102€~-01 C.450€E~-04
12000. 0.29iE 03 0.214E 05 0.291€E-91 0.102€-01 0.270E~-04
125C0. 0.259€ 03 0.183E 05 0.279€E-01 0.103€-01 0.162E-04
13000, 0.248E C3 0.157E 05 0.268E-01 0.103€-01 0.974E-05
13500. 0.230E 03 0.134€ 05 0.,258E-N1 0.105€-01 C.585€E-05
1400C. 0.212€ 03 0.114E 05 U.251E-01 0.105€-01 0.351€E-05
145CC. 0.196E 03 0.978E 04 0,246€E=-01 0.106E-01 0.,211E-05
1500C. €.182¢ 03 0.836E 04 0.242€-01 0. 106E-01 C.127E-05
15500, 0.168E 03 0.715€ 04 0.238E-01 0.106€-01 0.T60€E-06
16000, 0.155¢ C3 0.611€E 04 0.,233E-01 0.110E-01 0.456E-06
17000. 0.133€ 03 0.447€ 04 0,224F=-01 0.110£-01 0.164E-06
1800C. 0.113C¢ 03 0.326E N4 N.218E-01 0.110€-01 0.592E-07
19000. 0.970E 02 0.239E 04 0.2C9E-01 0.114€E-01 0.214€-07
290uC. 0.829E 02 0.174E 04 0.202€E-01 0.114E-01 0.770E-08
210C0O. 0.709E 92 0.128€ 04 0.194E-01 0.115€e-01 0.277€-08
220C¢C. 0.606E 02 0.933E 03 C.185E-N1 0.118€-01 1.000€E-09
230ccC. 0.518E C2 0.682E N3 0.176E-01 0.118E-01 0.360E-09
240C0., C.443€ C2 0,499E 03 C.167E-01 0.118E-01 0.130E-09
25000, N.379E 02 0.365€ 03 0.156€-01 0.121€-01 0.468E-10
2600C., 0.324E 02 0.267E 03 0.,146E-01 0.121E-01 0.169E-10
27600, 0,278t 02 0.197E 03 0.135E~-C1 0.123€-01 0.608E-11
280(0C, 0.239C 02 0.145¢€ C3 0.,124€-~01 0.122€-01 0.219€-11
2900C. ND.206E (2 0.,108E 03 0.,112€-01 0.123E-C1 0.790€E-12
3C000. 0.177€E €2 0.803F 2° 0.100£-01 0.123E~01 0.285€-12
3100¢C. 0.153E 02 0-A01E 02 0.880€-02 €.123€-01 0.103E-12
3200C. N.123E N2 0.451F 02 0.T762E-02 0.123€-01 0.370€~13
330C0C. 0.115€ €2 0.340F 02 0.6615-02 0.122E-01 0.133€-13
340CC. 0.100E N2 0.257€ 02 0.575F=02 0.123E-01 C.48lE~-14
3500¢C. 0.871E 01 0.195€ 02 0.500€E-02 0.122E-01 0.173€E~14
360C0. 0.759C 01 0.148E 02 0.436E-02 0.123E-01 0.625€~15
37000. 0.663E 01 0.113€ 02 0.381E-02 0.122E-01 0.225E-15
3R0C0. 0.580E 0Ol 0.868F 01 0.333€E-02 0.121E-01 0.812E-16
3900C. 0.5C8E 1 0.667% 01 0.291€-02 0.123E-01 0.293E~16
400CC. 0.@45E 01 0.514E 01 0.256€E-N2 0.121€E-01 0.105€~-16
«10CC. 0.391t C1 0.398E 01 0.225E-02 0.120E-01 0.380E-17
«20C0. 0.344C 01 0.308E 3. C.197E=-02 0.122E-01 0.137€-17
43000, 0.303€ 91 0,24CE 01 Ge1T4E=-N2 0.121€-01 0.494E~-18
44000, 0.26T7E 01 0.187€ Ol 0.153€E-02 0.119€-01 N.178E~-18
45000. 0.235€ N1 0.146E 01 0.135€=02 0.121€-01 0.642€~-19
41

LOCKHEED MISSILES & SPACE COMPANY



LMSC-A325515

TABLE 11 4, SLANT PATH INTEGRATION, ZENITH ANGLE= 85.0C) DEGREES
TEMPERATE MODEL ATMOSPHERE

ALTITUDE
(METERS)

O.
200.
40C.
6(C.
800.

10¢C.
120C.
1400,
160C.
18C0.

2000.
2200.
2400,
2600,
2800.

30CGC.
320cC.
34C0.
3600C.
3800.

40C0.
4200,
4400,
4600.
4800.

5000.
5200.
54C0.
5600.
5800.

6000.
65004
7000.
7500.
8000.

8500.
9000.
9500,
1€000.
10500C.

CARRCN OIOXIOE

-]

fzud

0.279€
0.273E
0.266E
0.260E
0.254E

0.248E
0.242E
0.236E
G.231E
0.225¢E

0.220E
0.214E
0.2N9E
0.204E
0.199¢E

0.194€
0.189E
0.184E
0.180E
0.175E

0.171E
0.166E
0.162¢
0.158E
0.154E

0.150€
0.146¢
0.1+42E
0.138E
0.135E

0.131€
0.122¢
N.114€
0.106E
0.990¢

0.921E
0.856¢E
0.795E
0.737¢
0.682E

1

cé
04
04
04
04

04
N4
N4
N4
04

N4
04
04
04
04

N4
04
04
N4
4

04
04
C4
04
04«

04
04
04
Cé
04

04
04
04
04
C3

03
03

03
03

- -]
J,upadl

0.111€
0.106E
0.101E
0.962€
0.917E

0.874E
0.833F
0.793E
0.755E
0.719E

0.684E
0.651E
0.620E
0.,589E
0,561E

0.,533E
0.507€
0.481E
0.457¢E
0.434E

0.412E
C.392¢E
0.372E
0.353€
0.334E

0.317¢
0.301¢
0.285¢
0.270€
0.256E

0.242E
0.211E
0.184E
0.160€
0.138¢

0.120€
0.103E
0.890F
0.765E
0.657E

07
o7
07
06
06

06
06
06
06
06

06
06
06
cé
06

06
06
06
06
06

o]
06
06

WATER VAPOR

oo
J,wal

0.189E 02
0.173E 02
0.158€ N2
0.144F 02
0.132€ 02

0.120E 02
0.110€ 02
0.997€ 01
0.,907€E 01
0.8323€ 0}

0.746E 01
0.676E 01
0.612€ 01
0.553E 01
0.5N00E 01

0.451€ 01
0,406E 01
0.366E 01
0.329E 01
0.296€ 01

0.265¢ 01
0.237€ 01
0.212E 01
0.189¢ 01
0.169E 01

C.150€ 01
0.133E 01
0.118€E 01
0.104E 01
0,920€ 00

0.808E 00
0.579€ 00O
0.410€E-00
0.,287T€E-00
0,.,197€E-00

0.137€-00
0.102€-00
0.820€E-01
0.703€-01
0.628F~N1

(-]
fz“Vpdl

0.437€~-01
0.416E-01
0.396€E-01
0.378€E-01
0.360€E-01

0.344E-01
G.328€E-01
G.313E-01
0.304E-01
0.290€-01

0.278£~01
0.267€-01
0.256E-01
0.246E-01
G.236E-01

0.228E-01
0.219€-01
0.212€-01
0.205E-01
0.198E-01

0.192€-01
0.186E-01
0.185E-01
0.180E-01
0.175€-01

0.171€-01
0.167€-01
0.163E-01
0.160£-01
0.157¢-01

0.154E-01
0.148E-01
0.147€-01
0.143€E-01
0.141£-01

0.139€E-01
001415‘01
O.141€-01
0.142€-01
0.,143E-01

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

C.111€ 02
0.902€ 01
0.736E 01
0.600E 01
0.489€ 01

0.35SE 01
0.325€ 01
0.265€ 01
0.216E 01
0.176E€ 01

0.144E 01
0.117¢ 01
0.955€E 00
0.779E 00
0.635¢ 00

0.518€ 00
0.422E-00
0.344E-00
0.281E-00
0.229E-00

0.187E-00
0.152E-00
0.124€E-00
0.101E-00
0.825€E-01

0.673E-01
0.548E-01
004‘15‘01
0.365E~C1
00297E'°l

0.242E~-01
0.145€E-01
0.873E~02
0.524E~-02
0.315€E-02

0.189€-02
0.113E-02
0.681€E-03
0.409€-03
0.245€-03



LMSC-~AL2565615
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TABLE 1! CONTINUED
ALTITUDE CARBON DICXIDE WATER VAPOR LCATTERING
{METERS) PATH [KM)
110CC. 0.631€ 03 0.562E 05 0.574E-01 0.143E-01 0.147E~03
11500, 0.583E 03 0.480E OS5 0.535€E-01 0.146E-01 0.885E~-04
1200C. 0.539€ 03 0.410E 05 0.506E-01 N.146E-01 0.531€E-04
125C0. 0.498E 03 0.351E 05 044R3E-01 0.147€-01 0.319€-04
1300C. 0.461E 03 0.300€ 05 0.463E-0] C.147€-01 0.191E~C4
135CC. 0.426F 03 0.256E 05 0+447E-01 0.151€-01 0.115€-04
14CO0, 0,394E N3 0.219E 05 0.435€E-01 0.151€-01 0.690E-05
165C(C, 0.364E 03 0.187€ 05 0.426€E-01 0.152¢-01 0.414E-05
150C0. C.336E 03 0.160E 05 0.419€-01 0.153E-01 0.249E~-05
155C0. 0.311E 03 C.137F 05 0.413€C-01 0.153E-01 0.149€-05
160C0. 0.288E €3 V.117F 05 0.405€-01 0.158€-01 0.896E-06
17000. 0.246E 02 0.854F 04 0.392E-01 0.159E-01 0.323E-06
180CC. 0.210€ 03 0.624F 04 0.3R2E-01 0.160E-01 0.116E-06
190C0. 0.180E 03 0.456E 04 0.368E-N] 0.165€~01 0.420€-07
2C000, 0.153E 03 0.334E 04 0.357F-N1 0.167E-01 0.151E-07
21006. 0.131E 03 0.244E 04 0.344E-01 0.167E-01 0.545E~08
22000, 0.112€ 03 0.178E 04 C.330€-01 0.173€-01 0.196€E-C8
23000. 0.958E N2 0.130€ 04 0.316E-0C1 0.174F-01 0.T08€E-09
240C0, 0.819€ 02 0.953E 03 0.300€-01 0.174E-01 0.255€-09
250CC, 0.699¢ 02 0.697E 03 0.283E~01 0.179E-01 0.920€-10
2600C. 0.598E 02 0.510€ 03 0.264E-01 C.179E-01 0.332€6-10
27000, 0.512E 02 0.375¢ 03 0.245€E-01 0.182E-01 0.120€-10
28060, 0.440E 02 0.,277E 03 0.226€E-01 0.182E-01 0.431E-11
290GC. 0.378F 02 0.205¢€ 03 0.205€E-01 0.183E-01 0.155E-11
30000, 0.326E N2 0.153€ 03 0.184E-01 0.183E~-C1 0.560€~12
31000, G.282t 02 0.114E 03 0.162E-01 0.183E-01 0.202€-12
32000. 0.244E 02 0.857E 02 0.140E-01 0.183€E-01 0.727€-13
330C0. 0.211E 02 C.646E 02 0.121E-01 0.181€E-01 0.262E-13
3400C. 0.184E 02 0.488€ 02 0.105€-01 0.183E-01 0.945€~-14
35C0C. 2.160E 972 0.370E 02 0.917€-02 0.181E-01 C.341E-14
36000, 0.139E 22 0.281€ 02 0.799E-02 0.183E-01 0.123E-14
370C0. 0.121E 02 0.215€ 02 0.4697€-02 0.181€E-01 0.442E~-15
3R0cCC, 0.106E 02 0.165E 02 0.610E-02 0.179€-01 0.159€E~15
33000, 0.929E 01 0.123%E 02 0.533E-02 0.182E-01 0.575E-16
4C0CC. 0.814€ 01 0.974€ 01 De46RE-02 0.180E-01 C.207E~16
410C0. 0.715¢€ Q1 0.753€ 01 0.411E-02 0.178€-01 0.747E~17
42000, 0.628E 01 0.584E O1 0.361E-02 0.182£E-01 0.,269E~17
43000. 0.553€ 01 0.454€ Ol 0.318€E~02 0.180€-01 0.970E~-18
440C0C. 0.488E 01 0.354E€ 01 0.,280E=-02 0.178E~01 0.350€E~-18
45000, 0.430E 01 0.277€ 01 0.247€E-02 0.180E-01 0.126E~18

43

LOCKHEED MISSILES & SPACE COMPANY
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TABLE 12, SLANT PATH INTEGRATION, ZENITH ANGLE= 88.C00 DEGREES

ALTITUDE
(METERS)

0.
200,
400,
600,
800.

1000.
1200,
1400,
1600.
1800,

2000.
2200.
2400,
2600.
2800.

3000.
3200.
3400.
3600,
38G0.

4000.
4200,
4400,
4600,
4800.

$00C.
$200.
5400,
5600.
5800.

6000,
65C0.
70C0.
7500.
8000.

8500,
90C0.
9500,
1000C.
10500.

CARBON DICXIDE

Izudl

0.527€
0.515€
0.503E
0.491E
0.480E

0.468E
0.4STE
0.447E
0.436E
0.426E

0.415E
0.405€E
0.396E
0.386E
0.376E

0.367E
0.358E
0.349E
04341E
0.332E

0.324E
0.316E
0.308E
0.300E
N.292E

0.285€
0.277€
0.270E
0.263E
0.256E

0. 249E
0.233E
0.218E
0.203E
0.189€E

0.176¢E
0.164E
0.152€
0.141E
0.131E

[
Jupadl

0.229E€ 07
0.218E 07
0.208E 07
0.,198E 07
0.189€ 07

0.180E 07
0.172€ 07
0.164E 07
0.156E 07
0.14%E O7

0.141€E 07
0.134E 07
0.128€ 07
0.122€ 07
0.116€ 07

0.110E 07
0.105€ 07
0.995€ 06
0.946E 06
0.898E 06

0.853E 06
0.810€ 06
0.769E 06
0.7T30E 06
0.693E 06

0.,65TE 06
0.623E 06
0.591E 06
0.560E 06
0.531€ 06

0.503€ 06
0.439E 06
0.382€ 06
0.332€ 06
0.288E 06

0.249E 06
0.215F 06
0.166E 06
0.160E 06
0.137€E 06

TEMPERATE MODEL ATMOSPHERE

WATER VAPOR

-]
fzwdl

0.416E 02
0.381€ 02
0.348E 02
0.319E 02
0.291E 02

0.266E 02
0.242E 02
0.221E 02
0.201€ 02
0.182€ 02

0.165E 02
0.150E 02
0.136E 02
0.123€ 02
O.111€ 02

0.100€ 02
0.904€ 01
0.815€ 01
0.733€ 01
0.659€ 01

0.591€ 01
0.529€ 01
0.473E 01
0.423€ 01
0.377€ 01

0.335€ 01
0.298F 01
0.264€ 01
0.233E 01
0.206E Ol

0.180€ 01
0.129€ 01
0.905€ 00
0.624E 00
0.+416E-00

0.277€-00
0.197€~00
0.152€-00
0.126E~00
0.109E-N0

f:“vpdl

0.832E-01
0.788€E-01
0.746E-01
0.706€E-01
0.669E‘°1

0.633€E-01
0.600E-01
005695'01
0.543E-01
0.515€E-01

0.488E-01
00‘635’01
0.4405‘01
0.418E-01
0.398E-01

0.378E-01
0.361E-01
0.344E-01
0.328€~01
0.314E-01

0.300E-01
0.288E-01
0.280E-01
0.269€E-01
0.259€E-01

0.249E-01
0. 241E-01
0.233€-01
0.22%5E-01
0.218€-01

0.212€-01
0.198€E-01
0.191€-01
0.183E-01
0.176E-01

0.172E-01
0.,173€-01
0.172E-01
0.173€-01
0.174E-01

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.258E 22
0.210€E 02
0.171€ 02
0.140€ 02
0.114E 02

0.928€ 01
0.757€ 01
0.617€ 01
0.503€ 01
0.410€ 01

0.334E O1
0.272€ 01
0.222€ 01
0.181E Ol
0.148E 01

0.120E 01
0.981€ 00
0.800€E 00
0.652€ 00
0.531E 00

0.433E-00
0.353E-00
0.288E-00
0.235€-00
0.191E-00

0.156E-00
0.127€-00
0.104E-00
0.845€~-01
0.689E~-01

0.562E-01
0.337€-01
0.202€-01
0.121€-01
0.729€-02

0.437€-02
0.263E-02
0.158€E-02
009465‘03
0.568E~03



12 CONTINUED

CARRCN DIOXIDE

TABLE

ALTITUDE

{METERS)

11000, 0.121¢E
11500. 0.112¢
120G0. 0.103€
12566, 0.952E
13000, 0.880€
13506, 0.813E
140CC. 0.751E
14500, 0.694€
1500C, 0.641E
15500, 0.593E
160C0. C.S48E
17000, N.468E
18000, 0.400E
19000, 0.342¢
2€000. 0.292E
210CC. 0.249E
22600, 0.213E
230600, 0.182E
24000, 0.155€
25000, 0.132¢
2600C, 0.113€
27000, 0.966F
2R0C0. 0.828E
29000. 0.711€E
30060, 0.612E
3100C. 0.,527¢
32000. 0.456E
33000, 0.394€
3400C, 0.342¢
3500C. 0.297E
36000. OOZSBE
37000, 0.225E
380CC. 0.197¢E
3900¢C, 0.172F
4000n, 0.150E
410€0, 0.132E
42000, 0.116E
43000, 0.1N02€
44000, 0.898E
450C0, 0.791¢€

04 0.117€ 06
04 0.100E 06
04 0.B56E 05
03 0.731E 05
03 0.624E 05
03 0.533€E C5
03 G.456E 05
03 0.389F 05
n3 0.333€ 05
03 0.284E 0S5
03 0.243E 05
03 0.178€¢ 0S5
£3 0.130E 03
03 0.948E 04
03 0.693E 04
03 0.506E 04
n3 0C.370F 04
93 0.270E 04
23 0.197¢ 04
c3 0.144EF 04
n3 0.105€ 04
n2 0,774 03
02 0.570E 03
02 0.422F 03
n2 0.314E 03
02 0.234E 03
02 C.175€E 03
02 0.132F 03
02 0.995€ 02
02 0.754E 02
02 0.57T2€E 02
02 0.436E 02
n2 0.334€ 02
n2 0.256F 02
n2 0.197€ 02
c2 0.152€ 02
na 0.118E 02
02 0.915€ 01
N 0.713€ 01
n 0.557E 01
45

WATER VAPOR

009815‘01
008986‘01
0.836E-N1]
0,789E~01
0.750E-01

0.720E-01
0.699€-n1
0.684E-01
0.673€-01
0.665E-01

0.654E=-01
0.638E~-01
0.627€E-01
0.609E-N1
0.597€E-01

0.583E-01
N.548E-01
0.526E-01
0.502E-01

0.474£-01
0.445€-01
0.414E-01
0.380E-01
0.343€-01

0.303F-01
0.262E-C1
0.226€-01
0.190€E-01
D.171E-01

0.148E-01
001295‘01
001‘35’01
0.9R6E=-N2
0.B864E-02

0.758F-02
0.665E-02
OOSSSE-OZ
0.515€E-02
00‘5‘E‘°2

0.175¢-01
0.178€E-01
0.179€-01
0.180E-01
0.181€-01

0.185E-01
0.186E-01
0.187€-01
0.188£-01
0.19CE-01

0.195€-01
0.198£-01
0.201E-01
0.208E-01
0.210E-01

0.213E-01
0.221€-01
0.223€-01
0.225¢-01
0.232€-01

0.,234€-01
0.239€-01
0.240€-01
C.243E-01
De244€-01

0.243E£-01
0.243€-01
0.241€-01
0.242¢-01
0.240E-01

0.242E-01
0.240€-01
0.237€-01
0.241€-01
0.238¢-01

0.236E-01
0.239E-01
0.237€~-01
002345“01
0.238£-01

LOCKHEED MISSILES & SPACE COMPANY

N

LMSC-A325515

SCATTERING

PATH (KM)

0.341€-03
C.205E-03
0.123£-03
0.737E-04
004425-06

0.265E~04
0.159€-04
C.956E-05
00514E-°5
0.344E-05

C.207E-05
0.745E-06
0.268E~-06
0.968E-07
N.349E-07

0.126E~07
0.453E-08
0.163€-08
0.588E-09
0.212E-09

C.764E~-10
0.275€-10
0.9935-11
0.358E-11
0.129E-11

0.465€E-12
0.168E-12
C.604E-13
0.218E-13
0,785E=-14

00283E-14
0.102E~-14
0.367€-15
0.132€E-15
0.,477€E-16

0.172E~16
0.620E~17
0.224€E-17
0.806E~18
0.290E-18



LMSC-A325515

TABLE 13y SLANT PATH INTEGRATION, ZENITH ANGLE= 90,000 DEGREES
TEMPERATE MODEL ATMOSPHERE

ALTITUDE
(METERS)

Ce
200
400.
600.
800,

1000.
1200.
1400.
160C.
1800,

2000.
2200.
2400,
2600,
2800,

3000,
3200.
3400.
3600.
3800.

4000.
4«200,
4400,
4600.
4800.

5000.
5200.
5400.
5600.
5800,

6000,
6500,
7000.
7500.
8000.

8500,
9000,
9500,
10000.
10500,

CARRCN DI0OXIDE

0
[, udl

0.102E
0.992€
0.969E
0.94TE
0.925E

0.904E
0.883E
0.862€E
0.842E
0.822€

0.803¢
0.784E
0.765E
0.747€
0.729E

0.711€E
0.694¢E
0.67TE
0.661E
0.645E

0.629¢
0.613¢E
0.598E
0.583E
0.569E

0.554€
0.541€
0.527€
0.514E
0.500€

0.488E
0.457E
0.427E
0.400E
0.373E

0.348E
0.325€
0.302E
0.281E€
0.261¢€

0S
04
04
04
04

L]
IzuPdl

0.538E 07
0.513€ 07
0.489€ 07
0.467E 07
0.445€ 07

0.424E 07
0.404E 07
0.385€ 07
0.367€ 07
0.350E 07

0.333E 07
0.317E 07
0.302€ 07
0.288€ 07
0.274E 07

0.261€ 07
0.248E O7
0.236E 07
0.224€ 07
0.213E 07

0.202€ 07
0.192€ 07
0.183E 07
0.174E 07
0.165E 07

0.156E 07
0.149E 07
0.141E 07
0.134E 07
0.127€ 07

0.120€ 07
0.105€ 07
0.918E 06
0.800E 06
0.696E 06

0.604E 06
0.524E 06
0.453E 06
0.391E 06
0.336E 06

WATER VAPOR

-]
Izwdl

0.121€ 03
O.111€ 03
0.102€ 03
0.931€ 02
0.853E 02

0,780E 02
0.714€ 02
0.652E 02
0.595€ 02
0.543E 02

0.494E 02
0.448E 02
0.407€ 02
0.369€ 02
0.334E 02

0.303E 02
0.274€ 02
0.248E 02
0.224E 02
0.202€ 02

0.182€ 02
0.163E 02
0.147€ 02
0.132€ 02
0.118€ 02

0.106E 02
0.944E 01
0.842€ 01
0.750€ 01
0.665€ 01

0.587E 01
0.423€ 01
0.301€ 01
0.210€ 01
0.139E 01

0.855E 00
0.545E 00
0.368E-00
0.271€-00
0.220€E-00

[,Vpar

0.199€-00
0.188€E-00
0.177€-00
0.167E-00
0.157€-00

0.148E-00
0.139€-0C
0.131€-0C
0.124E-00
C.117€E-00

0.110E-00
0.103E-00
0.970E-01
0.912€-01
0.857€E-01

0.807€-01
0.759€-01
0.714E-01
0.673E-01
0.633€~-01

0.597€-01
0.562E-01
0.534E-01
0050‘5-01
0.4T6€E-01

0.449€e-01
0.425€-01
0.403€E-01
0.382€-01
0.362€E-01

0.343E-01
0.301€-01
0.,272€-01
0.246E-01
0.223E-01

0.205€-01
0.197€-01
0.192E-01
0.190£-01
0.190€-01

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.102E 03
0.831€ 02
0.676E 02
0.550€ 02
C.448E 02

0.365E 02
0.297€ 02
0.242E 02
0.197€ 02
0.160E 02

0.130€ 02
0.106€ 02
0.864E 01
0.704€E 0!
0.573€ 01

C.466E 01
0.380€ 01
0.309€ 01
0.252E 01
0.205%€ 01

0.167€ 01
0.136€ 01
0.111€ 01
0.902€ 00
0.734E 00

0.597E 00
0.487€E-~00
0.397€-00
0.323E-00
0.263E-00

0.214€-00
0.128€E-00
0.768E-01
0.460E~01
0.275€-01

0.14%€-01
0.988E-02
0.592€-02
0.355€-02
0.213€-02
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LMSC-A32551.
TABLE 13 CONTINUED
ALTITUDE CARBON CIOXIDE WATER VAPOR SCATTERING
(METERS) PATH (KM™)
11000, 0.242E 04 0.288E 06 0.185E-00 0.18GE-01 0.128E~-02
11500, 0.223E 4 0.246E 06 0.161€-00 0.192€-01 0.764E-03
120C0. 0.206€ N4 0.210E 06 0.143E-NQ 0.192¢6-01 0.454E-03
12500, 0.190E 24 0.179E 06 0.129€-00 0.194E-01 0.,274E-03
13000, 0.175E 04 C.153€ 06 0.118E-00 0.194€-01 0.164E-03
13500. 0.162E 04 0.130E 06 0.109E-00 0.199€~01 0.985E-04
1400¢C, N.149E N& D.111€ 06 0.1C3E-N0O 0.200E-01 0.590E-04
145C0, 0.138E N4 0.948E 05 0.100€~-00 0.201€-01 0.354E-04
1500C. 0.127E 04 0.809€ 0S5 0.974€E-01 0.203E-01 0.212E-04
15500, 0.118E 04 0.691E 05 0.954€E-0N1 0.205€-01 0.127€-04
16000, 0.108BE 04 0.590E 05 0.935E-C1 0.211E-01 0.762E-05
17000, 0.926€ 03 0.430E 05 0.919e-01 N,214E-01 0.274E~05
18000, N.790E 23 0.314€ 05 0.90RE-N1 0.218€-01 0.987€E~06
19000, 0.674E 03 0.229E 05 C.890€-01 0.227€-01 0.3556-06
20000, 0.576E 03 0.167E 05 C.881€-01 0.231£-01 0.128E-06
21000, 0.491E 13 0.122€ 05 0.875€-01 0.236E-01 0.460E~-07
22000, 0.420E 03 0.892E 04 0.867€E-01 0.2646E-01 0.166E-07
230C0. 0.358€E C3 0.651E 04 0.856E-01 0.251€-01 0.597€E-08
24000, 0.305€E 03 0.4T6EFE 04 0.841E-01 0.256E-01 0.215€e-08
25000. 0.260E 03 0.347E 04 0.820€-01 0.266E-01 0.774E-09
26000, 0.221€ 03 0.252F 04 0.792E-01 0.271€E-01 V.279E-09
276C0. 0.188€ 03 0.184F 04 0.760E-01 0.280€-01 0.10:/€-09
280C0. O.161E 03 0.135€E 04 0.726E-01 0.285€-01 0.362E-10
29000. 0.138& 03 0.998E 03 0.687E-01 0.292E-01 0.130€-10
30060, Je118E 03 0.738F 03 0.6::1E~01 0.296E-01 0.470E~-11
31000C. 0.101€ 03 0.549€ 03 0.581€E-01 0.298E-01 0.169€E-11
32000, 0.874E 02 0.409E 03 0.502E-01 0.298E-01 0.611E~-12
33C00G. 0.754E 02 0.306F 03 0.433E-01 0.295€E-01 0.220€~-12
34000, 0.651€ N2 0.230€ 03 0.374E-01 0.296€-01 0.793E-13
35000, 0.564E 02 0.174E 03 0.324E-01 0.293€-01 0.286€E~13
36CC0. 0.489€E 02 0.132€ 03 0.281€E~01 0.295€-01 0.103E-13
37000. N.425E N2 0.999€ 02 0.244E-01 0.292€-01 0.372E~14
380CC. 0.370E N2 0.761€ 02 0.212E-01 0.289€E-01 0.134E-14
399006, 0.322E 02 0.582€ 02 0.185€-01 0.,292E-01 0.483€E~-15
40000, 0.282€ 02 0.446F 02 N.162E-01 0.289€-01 0.174E-15
4100C, 0.246F 02 0.343E 02 0.141€-01 0.286€E-01 0.627€E~-16
©200C., 0.216E 02 0.265E 02 0.124E-N1 0.289€-01 0,226E~16
43000, 0.189€ 02 0.205F 02 0.109E-01 0.286E-01 C.815E-17
44000, 0.166E 02 0.159€ 02 0.,955€-02 0.283E-01 0.294E~-17
4%50¢0. 0.146E 02 0.124€ 02 0.840€-02 0.,287€-01 0.106€E-17
47

LOCKHEED MISSILES & SPACE COMPANY
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TABLE 144 SLANT PATH INTEGRATION, ZENITH ANGLE= C,

ALTITUDE
(MCTERS)

Oo
220,
47 Ca
600
8C0.

1000,
12C0.
1400,
1600,
1800,

20CCe.
ZZCC.
2670,
26CC.
2800,

30G0.
3200,
34C0.
36TC.
38ce.

4C0G.
4209,
44C0,
46700,
480C.

50{0.
52¢0.
5400,
560C.
5801,

6000
6500,
7CC0.
7560,
8CCa.

8500.
9000.
95C0.
10000,
10500.

TROPICAL MODEL

CARBON DICX1DC

J udl

G.271E
0.265¢C
0.259C
0.253E
0.247TE

0.242€E
0.236C
0.231E
0.226C
0.220¢

0.215E
0.210¢
0.205E
0.201E
C.196E

0.151¢C
0.187€E
0.183E
0.178€
0.174E

%.17CC
0.1¢66E
C.161E
0.158E
0e154E

C.150F
O.l46E
0.143E
0.139¢
0.135E

0.132€
0.124E
O0.116E
0.109E
0.102E

0.949E
0.885€E
0.826C
0.769E
0.716E

@
J,uprdl

0.103E C6
0.982" 05
C.939¢ 05
0.898t 235
0.858E€ 0S5

¢.820C 05
0.783t C5
0.748E 05
0.714E 95
0.682C 0%

0.650E 05
0.621E 05
0.592¢ ©5
C.565¢ 25
C.539E 05

0.514E &5
C.49CE 75
0.467C 25
Q.445C 2%
De424E 05

V.4C3E €5
0.384E GS
0.366E 25
0.348t 05
0.331E 05

0.315¢€ 05
0.299t G5
G.285Et 05
0.271E 05
0.257C 5

Oe244E G5
0.215E 25
0.188C 35
0.165E 05
O.l44E 05

0.126E 05
C.l1CE G2
0.954E J¢
0.828t 04
C.T17E 04

ATMOSPHERE

WATCR VAPUR

-}
J,wal

0.372¢ 1
Ga329€ 1
N.290t 01
J.256E 01
C.226C N}

J.2CuE 01
Je.l76C C1
Ce.l56& %1
C.137C 01
C.1210 21

Q.107c C1
0.945c CC
2.834C CV
0.735¢ €O
C.649c 0Q

D.572C CQ
C.505¢E 0D
0.445E-0C
Ge392L-CC
$e346E-CO

G«3N5E-00
0.237E-CO
Ce209E-CO
Ce184L-CD

0.162E-CD
Ge143£-C0O
O.126c-00
Je111E-"0
Je9T5E-C1

NeBS8L-C1
Je623L-C1
N1e652€£-01
Cel27€-C1
L.236L=-C1

0.1701-01
$.122e-G1
00867&'02
Jebl3c-02
0.428E-02

f:‘WG>d1

006065‘02
Ge548E-02
0.495E£-02
0.448€E-02
0.4C5E~02

0.36TE-02
Ne332E~C2
0.30CE-C2
0.272E-02
0.266E-22

G.223C~02
C.202C~-02
C.183E-02
Celb5E~C2
C.l15CC-C2

0.136E-02
Gel23Ek-C2
O.111E-0C2
GelClE-D2
0.917€-23

G.832E-23
0.755e-03
De686C=~03
C.623C-(3
Ve566E-03

0.515€-03
0.468C-U3
Ce426E-C3
0.386t-03
De354L-03

C.323E-03
G.257E-03
Ce207E-03
Cal6TL~-C3
Cel37E-03

Cel13C-C3
Ce941E~04
Ce796LC-04
CetB5L~04
0.59TE=-C4

LOCKHEED MISSILES & SPACE COMPANY

s S o M WD b 1 MRS

OCGREES

SCATTERING
PATH (KM)

0.980E €O
0.799€ ©O
0.652E 00
C.531E 00
0.433£-00

C.353L~00
0.288E-00
Ce235E-20
C.192E-20
0.156E=00

C.127E-0C
OUIO‘E'OO
C.847C-01
Ce690E-C1
C.563€E-Cl

Ge.459E-C1
Ce.374C~Cl
C.305E~01
0.249€~-01
0.203E-01

C.l65£~C1
0.135E-01
G.110E-01
C.897&-C2
C.731E-02

Ce596E~C2
C.486L=-02
C.396E-C2
Ue323E~-C2
0.264E-02

C.215E-02
GCel29E~-02
C.775E-03
Ce465E~C3
Ca279E-03

0e168£-03
Col01E=C3
Ce604E=04
0e363E-C4
0.218E-06
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LMSC-A325518
TABLE 14 CONTINUED

ALTITUDE CARBON NDICXINE WATER VAPOR SCATTERING
(METERS) PATH (KM)
11C¢ O- D.666E C2 0.620F 04 Je295L~C2 0e530E-24 C.131E-04
11540, 0.618€ 2 Ce535C N& Vel 3i-C2 C.480€~-04 0.785E-05
12G6GC, 0.574E €2 0.460E 04 Jelbbe~-C2 Ce446E~-U4 Ce471C~C5
12500, 0.532£ ©2 04396E 24 Cellibc=02 0.424L-D4 Ce283E~-C5
130309, 0.492E 02 0.339L G4 Ue822:-73 0.4C8E~-C4 Ce170C=-C5
13530, 0.455L 02 Ue29CL V4 N,669--3 C.398£-C4 Ce102E-05
14000, 0.421C 02 Ce247C 904 Ce5T7GL~C3 0.,391E-04 (+612E-C6
14570, 0.388E 02 QoZIOE o4 0.576.-73 Ce387L~C4 C.368BL~-CH
15570, C.357€ 2 «178L 04 Ge453L=03 04384C~24 Ce221E-0Q6
158 Q. 0.329t 02 0 151t Da veb& BLE-C3 C.38CE-CH Cel33E-C6
16C30. 0.302E D2 G127 C4 Je371c-"3 Ce377C-064 Ce196L-C7
17¢Cn, Ce254C G2 MI01E 73 Ve311I-C3 Ce373E-04 (.287E-07
1830CC, Ce.214C 02 CeH37E 03 D.265.-C3 C.368E~04 C.10Q3E~C7
190¢n, 0.180C 32 Qe54C 03 de227-C3 fe364L-04 0.373€-08
2GN00, 0.1528 Q2 O.326C T3 Cel193-23 Ye360L~04 C.134E-C8
210C0, C.13CC C2 Ge2367 23 " elS59E-C] Ce354C-24 C.484E~-C9
22000, C.l111E G2 Ce.172C 03 0.127.-C3 Ce347L-)4 Col74E-C9
230¢C. C.949C N1 Ge125c 23 CelC2c-03 Ce341C-04 Ce629E~-10C
2475 . 0.812F C1 L9197 22 D.835c=C4H 06336C-04 Ce227E-1C
253C0. Ce697L 21 Ce6T6. (2 Je690c-C4 0e332E-04 C.817E~-11
201700, Ce.599¢ N1 Veo9I9L 02 'J¢579L‘C" Ce326E-04 C.295E=11
270Cu. Q0.5158 ¢l 0.370C D2 «h93( =04 Ce326E-C4 C.106E~-11
280CC. D444l 1 Ce275: C2 0 425L-74% Ce323E-04 C.383E-12
29000, C.384L 01 Ve205L 022 D34 TE=NG Ca321C~04 (el138E-12
390C0, Ge332C Gl O.153¢c 02 GJ.318E~C4 C.318C-C4 Ca497E~-13
- 3100GC. 0.287¢ C1 Ce.ll15t 02 Ge275(~04 0.316E-0C4 Cel79E-13
32070 C.249t 01 Q.863L N1 Je239L-N4 0.314E-0% Ce.646E-14
- 33005, 0,217 21 Je651t 01 Ce207L~T4 Ce3l11E~C4 Ce233k~14
34000, C.188t 021 04928 01 0n,180L{-C4 Ce3C9E~Ca C«839C-15
) 350{C. O.l64t Cl 0.373L 01 Jel5TE~C4 0.3CTE~Q4 C.3C2€-15
i 260105, 0.143E Ol C.7864C 01 Nel3TE-04 Ce305C~04 0el29E-15
- 37000, C.125C €1 Ls217E€ 01 Cel?20c=04 Ce3C3C-Co Ce393E~16
] 380CG. 0.109% G1 Oel66t C1 Jel{5cE-Co 0.30C1E-14 Uel42C~-16
39070, 0.958E 0O U.127E 01 0.916£=-05 C.298E~04 CeS511€-17
47000, C.84CE ©C Ge977C 0OC Qe 804L-CS5 Ce296E-C4 CelB4E-17
410CCe. C.737C CC C.753C a0 0.706.-C5 04294E-"4 C.663E~18
42000, 0.0645E O Ce5R1E CC Leb20E~-CH e292€E-04 C.239C~-18
43NL3, Ce57CE GO J445CE=20 J9.546L-C5 0.290E=-04 0.862€-19
447C5, C.5C3E ) Ce349E-1C Ne4BLlL=C5 D6289C~C4 C.311E-19
4500 G, Ce443(-00 Ce272(-0C He424E-05 0.287E-04 Cell2E~19

LOCKHEED MISSILES & SPACE COMPANY



LMSC-A325816

TABLE 15, SLANT PATH INTEGRATION, ZENITH ANGLE= 3C.3CC DEGRECS
TROPICAL MCDEL ATMUSPHERE

ALTITUDE CARBON DIOXIDE WATER VAP(R SCATTERING

(MCTERS) ° - - - PATH (KM)
W
J udl J,updl [ wdl [, a1

Oe  04312E 03 0.119E 06  £.430E 01  0.699E-02 113 01
2¢0. 0.305€ 03 C.113E 06 C«38CE 01 Cot32E~02 J+923F 0O
4G0,. 0.299E 03 C.lCBE 06 .+335C ¢1 Ge5TcE=22 Ce752E GO
6C0. 0.292€£ 03 C.1C4E 06 9.296L C1 Ce517E-02 L.613E CO
aco,. 0.286E 03 0.990t 05 Je261C 01 0.468E-02 0«.500E 920G
1000, 0.279E 03 0.946€ C5 0.231C ¢1 Ce423E=~-02 Ce4)BE-00
120G, 0.273E €3 0.904E 05 Ce24L C1 Ge383E-02 Ce333L-00
1400. 0.267€ 23 G.863C 05 N.183L 01 0e347E-02 C271€E-00
16C0, 0.260% 03 0.824E 05 Ne159€ €1 0.314E-0z2 C.221£-00
18.C, 0.254E 03 C.787C 05 Cel40€ 01 De284C~-02 Cel8CE-0G
2030, 0.249€C 03 0.751c 05 Vel24k 01 Ce257E-02 Oel4TE~J30
22C0, 0.243C 03 O.7T17€E 05 0.109€ C1 Ge233E~-C2 Ce120E-00
24C0, 0.237€ 03 0.684E 05 C.963L C0 UelllE-U2 Ge9TTE~CIL
2600, 0.232t 03 0«652L 05 (e 849c €O C.191€-02 C.797E~-01
28C0, 0.226Z 93 0.622E 05 Q.749¢ 02 0.173E-C2 0.650C~C1
3050, 0.221€ 03 0.593C 05 G.661E €N Cel57E-72 0.53LE-C1
32€0. C.216E 03 0.565E 05 C.5R3L (0 Cel42E-02 Le432E-Cl
34C0. 0.211€ 03 0.539E G5 0eS514t 0C 0e129E-02 G.352C-01
3620, 0.206E 03 0.513€ 05 0.453E-20 0.117€E-02 C.287TE~-C1
3800. 0.201E 03 0.489c 25 0.400E=-C0 C.1(6E~C2 Ca234E-C1
40C0O, 0.196t 03 C.466t 05 0.352E-00 0.960E~03 Cel91E-Cl
4270, 0.191E 03 C.443C 05 0.310E~-00 0.872E~(3 Ge156€-C1
44C0. 0.186E 03 0.422E 05 Ce274L-CO 0.791E-33 C.127C~C1
4670, 0.182E 03 0.402E 05 N.241E-00 Ce719E-03 0.1G4E-C1
48C0. 0.177E 03 0.382E 05 0.212E-GV 0.€53E-03 O.B44E-C2
5000. N.173E €3 0e363L 05 Ve 1BTE=-0Q 0«594E-03 (.688E~-02
5200, 0.169t 03 0.346E 05 Ve 165E-0C 0.540E-C3 0.561E-02
5400. 0.165C 03 0.329C 09 0.145€=0) 0e492E~03 0.458E~-02
5600, 0.160E 93 0«.312E G5 G.128E£-00 Ce 44 8E-03 J.373k-02
58C9. 0.156C 03 0297 05 Cell3€-n0 Ne4lL9E-V3 Le3l4E=-02
60C0, 0.152E 93 G.282E 05 0.991L~-C1 0.373E-03 C.248E=02
6500, 0.143E 23 0.248E 05 G.719C-01 0.297€~33 0.149E-02
7050, 0.134E 93 0.217€ G5 C.522E-01 0.239€-93 Ce894E~-03
1500, 0.125E (3 0.19CE 05 0e377E-C1 0.193(C-23 0.537E~03
8CC0,. 0.117E C3 O0.167E 05 0.272E-C1 0.158€~03 0.322€-03
8500, 0.109C 03 0.145C G5 Cel96E~C1 0e130E-C3 {e194C~C3
907 0. 0.102€ 03 0.127C 05 Cel40E=-Nn1 0.109C-03 Cell6E-03
950C0. 0.953E 02 C.110€ 05 0.1CCE-01 0.919€E-04 0.698E~-04
10020, C.888€ 02 0.956E G4 0.708t-C2 Oe 790E-04 0.419€=04
10500, 0.827E 02  0.828E 04 0,4950-02 C.689E-34  U.251€-04

50
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TABLE

ALTITUDE
(METCRS)

11802,
115C0.
12003,
1250 5,
1377 2.

135GG,.
14550,
14502,
150C3.
1587 0.

16707,
17C{ 3.
193C 0.
197 CQ,.
2)0 0,

2100C.,
2271100,
23:‘?.
2"0‘ "e
2uni T,

2hY 0%
VA AR
TRT,
DN T
(S e

AW %

319G,
32070,
33700
3470C,

352C¢ 0.

350”2.
3iree,
33C «7.
3y ‘.’C' .
‘0'\’"."’)0

410M0,
L2050,
43ﬁ?0'
447C0C,
45700,

15 CONTINUED

CARSON DIOXIDE

CaT69L
OeTl4t
D.662F
Geblet
Te5A8L

Ca526L
O.436¢L
Ced4RL
U.413C
0.38CEL

Ne3469¢
C.293L
0.247C
Q.:2C8k
Coll7c

00150:

Jel2kC
CallDE

{e338L

0.3%¢4¢

Te691K
Ce395¢F
C.513C
Neba3g
«383E

C.332€
0.288€
Ne25("
Cecl?Z
C.l89_

C.165¢
Celaat
C.126C
C.l11t
C.969¢

0.851¢C
0.748F
Ce658L
0.580C
0.512C

G2 VeTlbL 4
¢2 Ceb618t 04
02 04532E D4
12 U457t 24
22 Ved9lT 4
32 (e335L Q¢4
32 0.285t 04
w2 02431 04
e Ve206. 04
a2 Vel T4t Co4
02 Celd7. 04
Je Cellar D¢
N2 Cel36T 03
vz CaD26L I3
N2 Ce3772 03
32 Ca272C 03
e 0.198: 03
&2 CelaSZ 3:
o} Cel%& D5
21 veT8B1D J&
b | Ced76c N2
a1 Ue#2Tc N2
bl | Ce3lTE 22
Sl Ce2367 2
A | Cal?7¢ N2
o1 velld2L Jo
ol e 9967 M
21 Cald1r 7

ol GeH568- 01
Gl Ce#3lZ C1
ol Ce3287 N1
1 Ce?270. 131
‘1 2.191C 1
o1 Cela7c 0}
L Celidg C1
oy} CeBOILE OC
c vebT1E 2C
e Ce52Ct OC
23 Ve403E~-0C
Y Cedl4E=-2C

51

WwATER VAPOR

Ce34ng=(2
0e234-"2
OolbbE-C2
Jel23L~(2
Ce49(-C3

Cal72L-C3
NeO59="3
GoSB“E‘C’
Ne5235-013
Oo“?ZL‘QB

Sel28L-73
?.359C-C3
N.3760-03
v el620 =3
T e?223(-03

JelR4t-73
Co‘.l‘TL-F3
cellB(-C3
CeNkLL =14
DeT6E~-C 4

Qe 608 L="4
LefibId =04
~e4?]c=-74
)o "?"L‘c"
;0367L‘G4

2e317c-"4
Ve 2755 =4
;.239L-C6
Ne273L~C4
CelFli-N4g

Tel58L-04
ve138c=C4
velllc=C4
3.1?6;‘?4
Ce948L-"5

Ce RL4L-05
JeT16E-05
L e6300=C5
NeH5HE=1H
Ca490E-CS

VebllE-T 4
Ne553C-04
NeS515C-04
0o488c-04
L.47T1E-04

Ce&59E-04
Go#ﬁlt'O“
Je@t46C=04
34438E-04

Ce435E-C4
Je43lE-04
Coed25E=C4
Cet2lC-24
Va4léaeC-T 4

Ce4(8t=Ca
e 2CE=D0
Ce393c-i4
Ce3lTc-04
Je3uch=34

Ue3T8E~-La
Co375C~C4
Cel72Z-206
Qe37Cc-"4
Ce36TE-C4

Ve364C-04
Ce3610-04
( «359E=06
£.356E-4
Ce354E-C4

Ce3510="4
Ge349E~"4
0.346&‘04
Ce3bbtE-014
Ve342E~04a

(.339€-04
Ce337L~C4
fe335L=-04
Ce3320~C4
(e330C-24

LOCKHEED MISSILES & SPACE COMPANY
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LMSC-A325516

SCATTERING
PATH (KM)

Cel51E=04
Ce9G6E~05
Ue544E~-C5
Me32TE-NS
0.196E-05

C.118€~-0C5
e TUTE~CH
0.425€-C6
002555-06
0«153E=CH

Le919L~07
Je331E-07
0ellIe=~07
Le&30E~-08
Cel55C-C8

0e559E-09
Lol =09
D.726F-10
Lelb22-10
~09"|3E-ll

(«3402~11
Gel23E-11
CQQQZE'IZ
001595-12
Ca5T4E-13

Ce207C-13
TeTabT~-10
velb9i~14
Ce349E~15

del26C-15
Ve454E~16
Telb64E-16
(e590E~-17
Ce2l3t-17

Cel66E-18
Le276L~-18
Ces75E~-19
Ge359C~"9
Cel29C~19
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LMSC~A325515

TABLE 16+ SLANT PATH INTEGRATION, ZENITH ANGLE® 5(.00U¢ DEGREES
TROPICAL MGUZL ATMOSPHERC

ALTITUDE CARBON DIOXIUDC WATER VAPCR SCATTERING

(METEKS) - © - PATH (KM)
w
J‘zudl J‘zupdl fzwdl j‘z /pdl
2 0.42CE 03 Cele0E Cée 0.579c 01 Ce942FE~02 V.152E 01
200, De4ll: 03 CelS3E Q6 Oe511€C 01 D.852E-02 UV.124F C1
479, C.402C 03 CelNb6E D& Je452C C1 Ce?77CL-C2 0.101%t 01
ECGe 0.393€C 03 Qe14CCC V6 J+399¢ 21 Vebt9TE-D2 0.826E €O
8C0, Ce384F 093 Cel33E 06 0.352€ Q1 QCeb30E~D2 Veb74E CO
17¢0., 0.376E 03 Gel27€ Q¢ Ce3lll N1 DeS5TCE-C2 Ce549E €O
12CC, 0.367C 23 Cel22E n¢ OedT4c C1} Ce516E-G2 C+448BE~D0
14¢:0, 0e359C 03 O«l16E Q¢ 00242k 01 Cobb7C-]2 0e365¢~00
1600, O«351E (3 Q.111€E 06 Gellat €} Ce423E-C2 Ce298E~CD
185, C.342C 03 C.106E Do Q189 Q1 Ce3BZE-D2 0e243E~00
2nCT, 0.335%E ¢3 C.l101€ J¢ Qe167¢ 01 (e346E~02 Cel98£=00
22€ G, Ce327t 73 0+955E 05 Del4TC C1 Ce3dl3E~C2 CelblE~CD
264CC, 0.319E Q3 Je221C 05 04130 01 CecB4E~-72 0.132£<00
267G 0.3127 03 UeBT78C (05 Dellaey 01 0e257C-02 C.l27€-00
2870, 0.304% 03 Ued37EC 05 UL 17%1E €1 Ce233E~02 CeB7I5E-C1
In0T. CoczR7C 923 Cel?98C 05 Je 890 03 QCe2llk=-22 (e714E£E-0}
320¢C., Ce290t 03 Qe761E 05 CeT189: G CelY9lE~-C2 Ce582E-C1
34:70, 0.284E C3 Qe725= N5 0.672E CO Oel73E~02 Ge0715C =01
36C 7D 0,277C 93 De691C (5 Deb6l0L €O CelS5T7TE-C2 ve3IBTE-D]
3I87C. f.,27CC 03 0.658L 95 Je9538L €0 NDel43E-02 G.316C~0]
40700 0.264E O3 0.627C 05 Ve 476L =~ CelZ9E-(2 Ueld5T7TC =01
424 0. C.257C 03 J597L 0% Je4l8i-CC Cell7E-C2 Ce213C=01
L4460, J.251E 03 Ue568L 05 De 369L=-Pn1 DelCTE=32 Cel71E-01
4601, 0e245 (3 Je54lE 0% Ve 325L=1D 2e¢96BE-03 0.139C-C1
H4RCC, 0.239C 93 Ce515C 9% Ce2ROZ=09) D BBCE=-33 Osll6E-C]
5000, Je233C 93 Ce.4B89E 05 0e252=C0 (e8C0L-03 De927E-02
52700, 0.227C 73 0.465C 95 Jel22C=") CeT28E-D3 Ue756C=02
54C0. 0e222E 23 De&43% D5 Cel96:=M9 Coetb2C=03 CeblTE-D2
5620 0.216C N3 Qe 21 5 Ve lT2L~-CD CabT3L=03 0s503E=-02
5870, C.217TF N3 0.4000 €5 Cal®27=CD 0«550L~-23 Qe4l3C =02
6200, Q.2087 N3 U.380C 05 (e 133 =00 CeSC2C~-73 Ce334C=02
55C. CelJdcE N3 Vve334r 35 ve969c~-01 Coeb(NE=) Veo Nl =02
INCCa 0.180C 03 0.293C 9% CeT03c=(1 Ce321E-C3 Cel20L=C2
7500, Q0.169E 3 Ve256EF 05 DeSN8=C1 Ce2¢0E=-C3 0e723E-03
8n.°0N, N,1ISRE 23 0es224E 95 e 38T=01 (e212€=03 Ve®3¢E-C3
850¢C, Cs147E 03 O0.196E 25 Ne268i=01 Cel?56~23 Ce261L=C3
2000, 0.138: 03 velTll 05 Ue LlH9E =01 OelbbE-D3 OelS57TE-03
9. O.128E 3 Oe«148E 05 Nel35c=n] Cei23C-03 Ce94DE=-0%
132¢2, Co12CE 13 0.129L ns 0993 =(C2 CellbE=23 Ve 564L =04
175{¢. 0.111C 93 Gell2E 05 Debb6HE=-N2 Ce924L~04 Ce339E =064
52
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TABLE 16 CONTINUED

ALTITUDC
(METZRS)

119r0,
11500,
1272,
125.0,
13049¢.

13520,
14270,
14500,
150. (.
155C0.,

15C.C.
177¢C.
12000,
13700,
272700,

2177°¢C.
2203%
23000,
24000,
250CC.

2507).
274¢C,
2R2C9,
Z‘JCG‘:’.

3:?'\-‘0.

31203,
3270700,
-33%C0,
34200,
3500,

36CEC,
LN AALN v
38000,
39170,
47006,

41274010,
42700,
43C)0C,
44000,
450020,

CARBRON DICXICC

0.103¢C
0.961€E
0.862¢E
6.826¢€
0.765C

C.7C7C
C.653¢E
0.603¢t
0.555E
f.511E

C.469t
D0.335¢
D.332C
Te28CE
Ce23FC

C.cl2t

Cc.1722 .

0.147C
Delzét
N.128¢

0.93CE
C.821C
De697 ¢
f.596€
0.515¢L

C.446% 1

0.387¢
Ce336t
T ec92C

C.c55¢

222t ¢

C.194¢
0.17CE
0.149(
COLSCS

Cellat

C.1"1E

C.886¢L
0.780¢€
C.689¢C

o3
N2
n
r.

02

-
[

"2
22
c2
22

02
N2
N2
£

J <

22

0.964L 04
Ge.B32C ne&
UellbL G4
Vebl5t 04
05272 G4

0451E %4
Cel384L 24
0.327C 04
G277t 34

235 J4

Cel98t 4
Jel4lE 4
€991t C3
C.7C6C C3
Q.5CTE 63

0.267C

00195t o
Jel43E
Uel05t 9

Ue367C 02
2

vell06. Jz
QeS5T4E 02
Gee27L e
O.318t 3¢

J
Ce238C (&

vel 781 "¢
Vel3a4l 352
UelflL G2
CeT65C )1
D581C 11

Cebbcl 21
Ced37% 01
Ce258& 01
Celv7t 21
CelS2: C1

Gell7Z 01
CeCar uC
C.770F OC
0e543C Oy
Vet23b~3C

63

WwATER VAPCR

0.456;‘ﬁ2
Ve3lHE-N2
Je226¢=-02
Celb65¢=-C2
De128L-C2

NelVa ="
TeBBTE-C3
CelBHE-C3
2o 14E-03
0e535E-r3

2e576L=03
Je4R4L-C 3
Jesl2C-"3
ve352c-r3
Cedi2e-C3

Ce26Tc-r3
el98L-C3
Jel159C=-C3
Ce13CL~-"3
lel77E-73

CCPQQE-C4
(e THOE =04
CebblE=Ng
Te57C.=Ca
Ce493L-04

Cet2Te-04
Te3T0L-T4
003?2L°C4
Co282C=N4
telbat =4

"e2t3-C4
Delbor=-C4
Nelb3IL="4
Telb2v~( 4
Nel?50-"4

3.119:-““
ce963L-CS
TeB4BL~D5
Ce 7“7&‘05
Je 659 ~=N5

Ceb19C-L4
Cel42C-24
Ceb690E=-24
Ceb54t~04
Ce63CL=04

Jebl5E-C4
Cebl 4l-24
C.598€-C4
Ce592E-04
Ce587EL-24

C.583E-04
06575c~54
7e568E=-C4
teS5L2E-"4
T e5550=-04

CoS“b['J“
00535['?4
Ce5¢6E-04
C.518E-04
SeS512E-04

0«5(7t-04
Qe S5(2E-U4
(e 498E-04
Ce495E-C4
Ce491E-04

fe&lGi-"4
ﬁ.QSOt-OQ
OebT7E-D0
C0473E'04

Oee7CE~-04
Gt TE~04
Pe4b4(-14
CeblTE-UG
TetSTL=-04

(‘e451C=C4
C.QAGE-OQ
¢04‘5E'34
Nebb2l =54

LOCKHEED MISSILES & SPACE COMPANY

LMSC-A325515

SCATTERING

PATH (KM)

0.203C-06
C.122C-04
CeT33E-65
Ce44)E=C5
Le264E5-05

Uel59L-05
Ue952L=CH
Ce572E-06
60}436'56
te2ubl=06

Oel24£-~06
504466“07
Celb6lE-CT
Ce58JE-C8
C.209E£-08

CeT133E-CY
Le2T1E-CY
0.378E-10
C.353E-10
Uel2TE~1C

C.458€-11
Gelb5€E-11
Ce595E~-12
Le2l5C~12
Ce773E-13

‘:’¢279t-l3
C.1C3L°13
Ce362t-14
C.131lE~14
Ge4TIE-15

Cel70E~-15
C.6l1E=16
Cec20C-16
CeT94E-17
Ce2B6E-17

CelS3E-1T
Ve3T72E~-18
Qel34C-18
Ue%B83E~19
CelT4E-19



LMSC~-A3256615

TARLE 17, SLANT PATH INTCGRATINN, ZENITH ANGLL= TC.C0u(C DEGREES
TRGPICAL MODEL ATMULSPHERE

ALTITUDE CARBEON DIOXIDE WATCR VAPCR SCATTERING

(METLRS) o = o - PATH (KM)
w
J,udl J,updl J,wdl J, Ve a1

0. 0.785C (3 0e299% D6 2¢179C 22 0el177C-C1 Ll.286E (1
20C, 0.768c 33 Ce2B6C C0 Ce96JL N1 Celb0E=C1 Ca233C 01
40, D.751E 03 0.273& 06 Je848L C1 Ue 144E-01 Ce190C Cl
6C0. CeT34% 23 0s261E D26 CeT49L 01 fe131E-21 G.155¢ 0)
LA C.718Z 3 0.25CC 06 webhlk 1 CellBE-UL Ue127C (1
10CG. C.702E 03 Ce239: 06 Ce583c C1 CelC7c-Cl Ueludt (1
12¢0. C.686E 03 C.z28t 0¢ Ce 515 €1 (e96BE-C2 CeB4lE GO
14CV. C.67CE (3 C.218L 06 Qe455L C1 D BT6E-N2 Ce 686E 00
1662, C.655L 03 G.208L e Jearle 1 0, 792€-02 Cs.559¢ CC
18CC. C.640E C3 0.198L 06 354 21 e TLTE-02 Ceé4S6E=-NG
2rad. CG.625C €3 Co189L 06 0.313E Cl Oe €49 =02 Le372E-CV
2270, C.610E C3 C.181E 06 0.276E €1 C.588E-02 0e303€-C0
240C. C.59¢t 03 C.1727 0¢ 2243t C1 Ge532E-02 Ge 24TE~CO
2600 C.5R2E 33 Celb4E OC Ge215E Q1 N,482C-02 0.202€~-00
28CC. 0.569L 03 G.1572 & Jel189L 91 Co437C-52 Cel664L=0D
60, 0.555C 93 Vel5CE G6 Jelb7& (1 Ce396E-02 Gel34E=-CC
320G C.542E 03 Vel143E 06 0,147 01 e 358C~-02 C.109C~-C0
34C0. 0.530E 03 C.136C C6 del30t 21 Ce325£-02 G.891C-Cl
367°Ce 0.517t <3 C.129E D¢ Cell5C 01 0.295C-02 0.727€-01
387C. 0.505E 03 G.123C 0¢ o1l 71 0.267E-02 Ce593E~01
4N30, 0.492C 23 Cell7E (€ NeRINE €O Ued42C-02 L.483€E-01
4200 C.48CE (3 C.1120 26 N, TRSC €D 0.226C-02 Ce394E-01
46400, Ce4¢9E 03 J«.106E 96 De692c €0 Ce.ZCGE=-02 0.321E-C1
4600, 0.457€ 03 0.1C1E D6 Ne61dt: I G.181C-02 C.262E=-01
48CU. N.446C (3 Je264F 05 JeS3ATL 70 Cel65E-02 0e214E~C]
5CC2. 0.435C 33 GeF17C G5 Ne6T3:=-00 0.150t-02 LelT4E~-1
5210, Det24C 3 Q.872c 25 Qo4 Tt-0C0 Lel36E~-0OcC Uelé2E=CL
54C0. C.alal 23 LCe8c9F 35 Oe 367E-fC P.IZQL-CZ C.lle'Cl
5600, 0.403E 03 0.788L 2 Ce323L-C5 fell3€-C2 Ce944L-02
38CU. 0.393F 63 Ue749% 05 (e 285 =D CelC3E=-02 0« TT0E=-C2
TN VI Je383E 03 Ce.712C 05 74250, =CC (e938L-03 (ea62B8E=N2
65(C C.389t 23 ¢ .25L 0% (e 182L =07 0.747C-03 0e377E-C2
70CC. Ce337L 3 0.549L (5 Del32E=CD €C.599E-03 Ce226E~02
7502, 0.31%E 03 0.481C 05 DeQ54L -] Coea84E-03 Cel3bE=-02
8000, 0.295C 33 0.620t 025 2.689L=C1 Ce394E-0) Ve8lO6E=CI
850, 0.275C 03 0e367L 05 20496£-C1 Ce324£=013 Ue@ICE-03
INCO. 0,257 23 0.320L 05 Ce355¢=C1 Ce2TCE=-C) Ve294£=03
3560, 0.240C 33 V.278E 05 N,253L=21 0e228E-C3 CelT6E~C3
13009, 0.223¢C D03 Ge241C 05 HelT3L=T1 CelQ6L=03 Uel06E~C3
10503, 0.208C 03 Ce209c 05 De125c-C1 Cs170E~-03 Ce636E~C4

LOCKHEED MISSILES & SPACE COMPANY



s A et S s B e T cones BEN ey

TAuLE

ALTITULE
{METERS)

29032 .
33C¢C0,

3100w,
5?“‘::.
33C0C0,
34nin,
35553,

36303,
ITAN.
39C~ ),
3927 ..
42700,

410C 5.
42005,
43000. .
44002,
45900

17 CONTINUED
CARUN DICXTC

N.1937 N3 vel8lt uS
D.1E0F 23 Velfbt NS
D.167t - 3 Leldal N5
CoellnT 3 Cell%L 0F
Delé3dr 3 CeIBBL D4
C.1327 .7 Coetlhot T4
G.122t "3 CeTlilL L&
71137 03 Na6130 L4
TdlfAl O T o827 N6
N,355% 2 el e
CeMTT7: 2 Je2T1L L4
J473TC D2 Cel 2L &
Cob2rc 12 CelBOL 4
0.524%t 72 Cell2l 4
UVeb4sr 2 Led622 23
0.,377C 2 JebRTZ 33
C.322€ 72 ez 22
0.275% N2 De365c 3
Ne236% 72 (o268 G2
n,202cC ¢ Col97E U3
J.174F ¢2 C.l45c 02
J.149€ 02 Q.178(C 03
0,129F 22 Le799L 2
N,111E 22 GeBI6z 37
0.7262% 1 JedaS5T 02
C.833¢ 1 0e3340 5/
0.722¢t 31 0.251lk 72
Neb28C 51 CelB9C 22
0.546t '.'1 0;1“3&: ‘:‘?
Ces475% (1 we,109¢ D2
C.a415t J1 Cen2Tt 31
C.362% N1 Geb31. 11
Ce3l7t 1 Je82% 21
C.l77C 1 Je370L 21
0.243L 01 Ce284r V1
0.214C V1 Jell9 01
¢c.188C J1 Gel69i 01
0.165L A1 Gel3lL 01
D.146c 21 0.172F 01
C.128€ D1 CeT91L 2L

556

WATCR VAPCK

Ve lBIc=r2
Ted01 =72
cehlIp-2
Te3NF~02
1e2392-72

"o l94tL-="2
Talfbhz=r?
Telb4Ti=Ng
Tel2L-T2
Cell I =2

Lell3i=N2
Ve br~73
Jel1T3-r3
T eb59z=03
CeS6.L=(3

Tehb2.-73
0e377.-r3
Ce291L-C3
Selt2b-023
'J.Z-")C-" 3

Je168C0-"13
Ce.l&3e-C3
Je123L-03
Cel6L=N3
T«Q21E-T4

e 15TL~T4
LebN1L=C4
CebMli-"4
Je022t-04
eb35L-"4

Je397c-"4
CedLTL-~N4
o3 3L=C4
Ne265L-C4
Ce233E-04

Te2f b ~04
0.180&-04
1.158E=-04
Vel39L=04
Gel23€~-C4

Jel53LC-03
Lel3bE=CD
Tel26€-"3
(el19t=-03
Nell5E-D3

Mellef=u3
CellCcC-03
Lelf9E-03
Jelv8C-C3
LelTTE=-1U3

ColTEE-U3
GalC30-53
7el(3T-23
C.lC2€-23
Col(1E=33

Ce99c2E-24
2«9T73k-74
Ce956E-~04
Te941E-0

Le929E-34

0091‘75"04
Ce9l1E-G4
CeaPiGE-U4
C.¥98E-CH
Cet91lE-04

Do HBGL -4
f.87dE~C4
00672E"\:‘0
CeBESL-C4
Ce859C-u4

Ce653L-04
VeB4TE-DG
Cab4lE-C4
NeBISE-04
Ce83LL-34

Ce EZ‘OE".“'
C.818L-C4
UeB13L-C4
Coeb L TE=T4
CoBL2E=VS

LOCKHEED MISSILES & SPACE COMPANY

LMRC-A325515

SLATTERING
PATH (KM)

Ue382C=04
Ue229E=04
Je138=C4
G.826C~C5
Qe 4ISE-CS

L «298L-05
{el79E=05
Cel37C=-05
Jeb65t=00
Ve3B7L-06

Jec32L=C6
14838E-CT
Le302C-C7
Cal09E=-07
t.392C-08

t.l41C-C8
Ce51l5T~09
Ce.l84E-C9
Leb62L-1D
©e239c-10

Ce.86CE-11
£.310t-11
vell2E-11
Cea(3E-12
Cel450-12

Ca523E-13
C.189t-13
0-66°E'14
Ce245L-14
C.883t-15

Ue318E-15
Ne 1155‘15
ce4l4E~-16
Jela9tE-16
Ce537E-17

Gel964E=-17
C.698C-18
0.252E~-18
Ce90TE-19
{1e327E~19



LM8C~A326516

TABLE 18, SLANT PATH INTCGRATION, ZENITH ANGLE= BC.0GO CEGRECS
TROP ICAL MCDEL ATMUSPHERE
ALTITUDE CARBCN DJOXIDE WATER YAPDR SCATTERING
(METERS) o - w ~ PATH (KM)
W,
[ udl J, updl [, wdl J, Ypa1
0.  0.151E 04 0.581E 06 2.213E 02  0.346E-01  0.562E 0l
200, 0.148E 04  0.5567 06 0.188t 02 0.3120-6G1  U.458E Ol
400.  0.144E C4 0.532E 06 0.166€ 62 0,283E-01  (C.374€ Cl
600.  0.141E 04 0.5C8E 06 04147t 02 C€.256E-01  0.305C C1
8C0, 0.138E “4 0.486L C6 0.130k C2 C.231t-01 0.248L 01
1000  0.135E D4  0.464E 06  0.114E 02  0.2096-01  0.203C O1
1200,  0.132€ 94  G.443C 06  G.17°1: €2 0.189C-C1  C.165E C1
14C0.  0.129E 04 0.423C 06 0.891C Ol  0,171E-01  C.135¢ Ol
1600.  C.126E 04  0.4C4C 06  0.786E Cl  C.155E-01  0G.110C O1
1860.  0.123F 04 G.386f 06 G.694E 01 C.14GE-O1  G.895E 0C
2000.  0.120 04  G.368E N6  3.612C A1  0.127C-31  C.730E CO
2206, 0.117C 04 G.351E 06 0.540t 01 0.115€~21  0.595L CO
2400.  O0.115E C4 G.3356 06 C.477E Gl  0.104C-01  G.48SE=00
26C0. 0.112€ 324 0.320F Co C.421t C1 0s941E-02 (e396L~0C
280L., 0.109E C4 Ve3l5L G6 Us371E C1 C.b652C~02 C.323L-00
3000. 0.1NT7E G4 0.291E Q¢ 24327t 01 Ce772E-02 Ce263E-00
32C0. C.1C4E 04 C.27T7C C6 Ce289k C1 Ceb699t-012 C.215&E~00C
34C0, C.102E 34 C.264L 0O& Ce255L 01 Ce634E-G2 0.175€~C0O
36CG. 0.995F 03 Ce252L 06 Ge224c 01 Co5T4E-02 Cela3E-COU
38€0. 0.971k 63 Ue24NE 0¢ 0.198t €1 Ce521C-02 C.116LC~-C0
4CCQ. 0.948E C3 0.228E J¢ Cel74t 01 Ceb72E-C2 Ce949t~=Cl
420C.  0.924C 03  C.218L 06 0,154 C1  C.428[-02  0.773€-Cl
©430.  0.972C 73 G.207E 0& 0.136L Cl  0.369C-C2  C.631E-01
4600, 0.880E %3 0.197€ 06 00119t (1 0s353E-N2 Ce514E-C1
480, 0.858E 93 U.188C D6 Q0.1725E C1 0.320L~-C2 0e419C~Cl
5000  0.837E 03  0.ITBL 06  9.927¢ CC  C.2916-02  0.342E-0l
52C5.  0.817C 03 0.170E G6 C.816C €O  2.264L-02  C.279E=01
54CC. C.797EL 23 Q.l61E C6 Q0.719C CO Ne24CLC-02 Ce227E-C1
56C0. 0.777E ©3 Cel53E 06 J.633¢ 20 Ce2l19E-C2 0.185€~01
5800.  0.757C 03  0.146E 7€  J.557E CO  0.199E-G2  C.151E-01
6300.  0.738E 93  0.138E 06 C.491£-C0  C.181£-02  C.123£-01
6560  0.692F 33  0.122C 06 0.356L-M0 Co144C-02  GoT4GE-02
7000.  0.648E 03 ColOTL C6  0.258C-00 0.1156-02  0.444L-02
7500.  0.60TE 03  G.9352 05 0.187c=00  0.926C-23  0.267€-02
80C0.  0.568E 03 O0.818E 05 0.135:-C0  0,751C-C3  G.160£-62
8500,  0.531E 03 0.714E 05 0.971E="1  0.615€-03 0.961€-03
9060.  0.495E 03  0.622L C5 04695601  0.509C-03  G.577E-C3
9500.  0.462E 03  0.541C 05 0.495i-01 C.4266-03  0.346E-C3
1000C.  0.430E 03 0.470F 05 04350k-71 C.363E-C3  C.208E-03
10500,  0.401E 93  0.407C 05 0.244c=01  0.313E-03  C(.125C-03
56
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LMSC-A325515

T

TABLE 18 CONTINUED
ALTITULE ARBON X WATER yabp SCATTERING
(METERS) PATH (KM)
110¢0, C.373C 23 0.352t N5 CelélE-C1 CelT4E~-03 Ce153E~04
115¢0. 0.346E 23 e334LC 0 CallBHc-C1 Ce246C~33 ve@50E~-C4
12202C, 0.321t 03 Ge261L 05 NeBLlHL="2 Ce227F~-03 Ce270E~N4
125C3, 0.298L 23 Ce22CL 0F Ceb™lE-(2 Ce2l4l=-C3 Celb2E~04
1300C. 0.27¢C N3 Cel92t 25 Cahbbr=02 0e2({5t-"3 (e9T74E=GCS
135CC. 0.255C 53 Celb5L 25 Ce376L-02 (el99C-23 N.585(=C5
140CC. 0.235E 03 vel4CE 05 Ne321Ll-"2 Lel96L-03 (e351E-05
145¢C, G.2172 03 Cel19L N5 (2R4c=(2 "e193E~-3 0e211€6=C5
1530(Ja Ge27CL 353 Cel ?1L 25 Ce254L=02 Vel9lE~-L3 Vel2TE=-CS5
1550CC., C.184E <3 0.E58E 94 Je229c~"2 CelSQ({E-C3 C.76LE=-06
160600, D.1€695 23 CeT24L 04 Ne2"BL=C2 Nel188[~-N3 CeS56E-6
17¢0¢C, Col42tE U3 Te511L G4 Yel79:-C2 LelEbE~C3 Velb&L~06
18200, C.119C C3 Ge362L C¢ Tel49p =02 QelB3E-C3 Ce592C=-07
19CCCe. cel”lt I3 Ve2580L N4 el27L-02 O.181E-03 (e214EC-07
27000, C.854E 72 velESE N Nel0g=r2 el T9E=-D12 GeTT2L=-G8
210CC. Tel26: 22 Cel3be Do CeB93(=-r3 Cel76E-73 C.277C-C8
22C0C, 0.61G6: "2 CeI73L 02 feTl4L-013 CelT2€-C3 1.COCE=-C9
23CCT. 3,529 722 Ce7llc 23 Ve573c-C3 Celé9E-"3 Ce360E-09
cahCl, Ce453% 3 Ce521F 23 vebb0 -3 CelbEL-C3 vel133E~-C9
2572C ¢.389L C vel3B3t (3 se385(=C3 Delbat =23 Je468t-10
26700, Ce334t 72 Ce283F 2 Ne523c-C3 Cel62C-C3 Cel69E-10
2700 0.287: 72 0.209L 2 4275.-C3 tsl01€~-23 C.6CB8E-11
280720 Coct7l %2 341552 23 Ce237t-C3 Cel59E-03 Ne2l9%~-11
2300, Ce2147 22 Cellbl 03 Ce2T4L-"3 Cel58E-03 Ce790CE~-12
37040, 0.1850 72 Coe6. ¢ Vel TT="3 CelBTE-73 ve235E-12
317CC. C.160t C2 Ce049%: Je (elS3:-C3 CelDEE-D3 CelU3E~-12
320 .0 Sa139C 22 Le837 D2 Tel33c-C3 Gel55£-923 0e370E-13
33040, 0.120c 72 Jedb6Br N2 CellSE-"3 Tel1B4E=-D3 Jelld3g-13
34070, 0.1C5¢C 72 J.278L 22 Vel Op=-3 Coel52t-03 Ce48lL-14
350CC. Ce912C (1 0,211 02 DefT3L-"4 0elS1E-"3 Coel73E~1%
3600 ). G.795%E N1 Oo.lelll 72 Te161T~04 Vel150E-73 {e625E~15
370014, Ce694F 1 Cel23L 7¢ Vo664 ~04 CelavE=-C13 ve225C~15
38272, C.607C 01 0237t 21 D.5%1:-C4¢ Celadl~03 C.B812E~-16
390490 C.531t 1 Ce7l8u 71 VoS 3= 4 NDel67L-13 De293E~16
4902%, J.4668 21 LeH520 2 Celly6=(4 CelabE~-D3 Ce105E-16
41000, C.400L 1 0e425t Ol Te391lt-C4 Cel&5E-C3 C.380t-17
42CC0. 0.359t 1 Oe328t 21 Ne344L-T4 Nela4E-023 Ue137E-17
4300 ), C.316c 01 Ce2541 Q1 Js313c~00 Telt3E~-03 Ce494E~18
44n0n, C.278E 71 Cel97C 31 Je2bIL=C4 Cela k-3 Z«17BE-18
457CG, Ce246L 71 C.l54L 21 Qe235L="4 NelolE~D3 Ce642E~19
57
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LMSC-A325515

TABLE

ALTITULE
(MCTCRS)

Qe
209,
4L 0.
60C.
800,

1000,
12(T.
14CCe.
1600
1800,

20,
2200.
2600
26uC .
2RCG.,

3J¢0.
3200,
34.0.
36CGC.
3800,

4CGCo.,
42000
440,
4600,
4870,

5300
5209,
5430
5600,
S8CC.

6000,
6577,
7700.
75L; ]
8300,

8550.
9000,
95CC.
139C0o.
13560,

19, SLANT PATH INTEGRATICN,
TROP ICAL MONREL ATMUOSPHERL

CARBON DIUXIDE

J, udl

0.278E
0.272E
0.266C
0.26CE
0.254L

0.249E
0,243t
0.238¢
0.232¢C
0.227E

C.222C
0.217¢
C.212C
C.2"TE
0.202¢

0.197¢t
C.193¢€
C.l88t
N.184C
0.179C

0.175¢
0.171¢
0.167C
0.163E
0.159¢

0.155E
0.151¢€
Cela7L
O.l44E
0.140E

0.137¢
0.128¢
C.12CE
0.112¢€
D.10S¢E

0.984¢t
0.919E
0.857¢C
0.799€E
0.744C

04
d4
NG
c4
c4

N4
vé
4
N4
04

Ca
1A
4
C4

o4

T4
ne
04
N4
C4

c4
06
J4
)
Cé

G4
N4
G4
04
J4

o4
Q4
4
N4
T4

o3
n3
03
03
03

-]
J,updl

G.111lt 07
0.176E 07
0.1T1e O7
0.967C N6
0.924E 06

0.883E V6
0.8447 J0
0.806L 06
0.770E 06
Q.735L J¢&

0.7C1lE 06
0.669L NG
0.639: 16
CeblIL N6
C0581C ne

0554C C6b
0.528E J¢
0.504% G6
U«480E 06
0.457C 06

0.436% Cé
Ge415C G&
04395 26
0.376E C6
0.358t 06

0.340€ 06
Ce324F 06
0.308E 0Ne¢
0.293€ 06
0.278C N6

0.264c D¢
0.232E 926
0.204E 06
C.179E 06
0.156% 06

0.137C 96
D.1192 ¢
0.104C C¢&
0.899€ NE
0.779L 05

WATEP VAPOR

-
fzwdl

C.416L 02
Je368BE 2
Te325C 02
D.287C 2
N.253C N2

Ge223c 02
N,197C r2
0.174C 02
0.154L 02
De136Lk T2

C.l20t G2
Ge126L N2
Je921t N1
0,872c 01
0,725C 101

Sef639L Q1
0.564L (1
D¢497c C1
0.438c Ol
N,386_ "1

D341t N1
2.300L 1
J.265C U1
Je233c 01
De2005L C1

0.181L J1
2.159C C1
Ueldde 01
N.,124C 01
Je179t 01

0.958L CO
Qe696L MO
O.S?#h 00
D.3650-N0C
Ce263:-0)

Vel90t-C0
N.136L-00
0.966L-01
N.682c-01
Jeo15L-N1

[,"pa1

0.672[-01
Ce6CTE-C]
G.549C-01
Ce496E=01
C.449C-01

C.allbE-n1
Ce367E-C1
0e332:-901
0.300E-01
Jez272C-01

Ce266E~-C]
€.223£-01
Cell1E-01
C.l182E-u1l
C.1€5E-01

Cel49E-V1
€.135t-01
0.122E-01
C.111E-C1
CelCUE~-C1

Ge910E-C2
Coeti25t-02
C.748L-02
0.678L~C2
Ce615C~02

C.558L-02
Ce5CTE~02
G.418E-02
Ce380E-02

Ce345E-92
CedT3E-02
CellTE-D2
CelT73E-C2
0.139€-22

Cell2E-02
0.916E-03
C.755E-03
Ge631€E-03
0.534E-03

LOCKHEED MISSILES & SPACE COMPANY

e N

ZENITH ANGLE= 85.000 DtGREES

SCATTCRING
PATH (KM)

O.111E 02
0.932t 01
0«735E C1
0.600E Ol
C.489¢ 01

Ce399C C1
0.325c Ol
L.265E Ol
C.216E 01
Cel76C C1

O.144E Cl
Uell7C 01
G.955C CO
0.77T9E Q0
C.635€C CO

G.518C CO
0.422E-0Q
0.344E'00
0.281E~00
$5+229£-00

G.187€E-00
C.152€-00
0.124£-00
C.101C-00
C.B25E-C1

0.672E~01
0.548C-01
0.447e-C1
0.365E-C1
Ce297E-01

0.242C-01
0.,145E-0C1
0.873E-C2
0e524E=-02
Oe315E-C2

0.189E-G2
0.113E£-G2
0.6d1E-03
0.409€-03
Oe245E-03



TABLT 19 CONTINUED
ALTITUDE CARBON DIOXIDE
{METLRS)

1100“. 006925 C3 006745
11502, C.643C 03 0.581E
12000, 0.597L C3 Ce301t
125¢2, 0.554C €3 Ce430¢C
130C0. 0.513C (3 C.369¢
13540, 0.4745 C3 G315
la0C0, 0.4380 C3 0.269C
1450C, Q.60 N3 J.229¢L
150 LC, 0.372L 03 Uel94L
15500, 0.342¢ 03 Jelb5¢L
160r0.‘ 0.316: J3 JeligL
1700:. nqu“E D 00980[
18703, 0.2227 3 Ceb93E
IQOAO. 0.187[ C3 0.493:
210C). 0.1%8¢t J3 Ce354¢C
21079, 0.134% 03 Ue256%
22077, 0.114€ 73 0186
235C9, 0.977L n2 C.136C
24020, O.836z U2 0e?294L
25rC, O.717E 72 0.731¢
2hCL T, 0.615L 02 J4539C
270Ul . 0.529t (2 04399%
28C0), N0.455t C2 Ce296%
29Cng, 0.3930 N2 Ge221%
3nCCJ. Qe329F 22 Cel6DE
31GCC., 0.294% 02 Cel2a(
aa2nco, 0.2858 02 GeI29¢
33rcQ, 0.221¢ 02 Q.7C0CE
340(0, 0.192¢ 22 Ce529L
35000. Cel6T7L 02 Qe&Nill .
360¢0, Oeloét 92 Ge305¢
3reec, Cel27t C2 0e233C
38CC0. 0.1117 G2 Cel7BL
390¢ G, C.971E "1 Uel36tL
4NCG3G, C.RS51E 21 vell5SL
4100, 0.747E G1 VeBO6L
420¢0, C.656C 11 Ce622C
4300, 0.577¢ 41 0.482¢E
4400, 0,598 21 Ce3T4C
45000, 0.447¢ O Je291k

02
0z
02
2

o1
cl
ol
21
c1

59

WATCR VAPOR

Ve325C=C1
0e222c~="1
0.156c-n1
Gellal-01
NgBTTE-2

Ne70B.=02
Ve lP1li=02
24532€=-02
De&T5L-02
Te428(=02

\0397k'c2
e325L-"2
Ne277C-02
De238L=C2
Ne 203 =r2

Jel6T(~-72
Jel33:=02
r,'o lr 7‘-f 2
TeHESE=-]
CeT7121-C3

T e595L=C3
SeSMGz=r3
Je436L =03
Je376L-C3
Qe325L-C3

Ne281e =03
Qelb4. -C3
te2llt=-C3
velB4t -3
Delbyk-=r3

fel39c=C3
Jel22L-C3
Oellbe=013
5e¢230k-C4
:.UISL‘04

CoeTlbr=C4
Ceb62BE=NG
(eH52L~-04
Je4B6E=~TG
Je4280=04

Ue459C=-N3
CeGQ4E=-N)
Ce367k-03
0.342¢-03
N.325L-3

De314L~-%3
0e3CTE-D3
Te3r3C-33
Ce3C0E-D3
Cez97€-)3

Ce294E-03
Cez9CE=-03
De2EOLL=03
LedB3E-N]
Ce2T9(-C3

90273E-63
le26TC-1)3
NecGlE=-"3
Ce256E-13
Ce252E-03

C‘.2‘09E-b3
0edaTt~3)
C.245C~C3
Cec43t-C3
ledélE~-u3

(e239E-03
(ec38E-03
Ce236E-03
Ce23464L-C3
Ce232C-03

Ce231E-03
CQZZQE‘O3
Ce227€-D3
0e2¢6E=03
(e224€-03

Vec2z2t-C3
Ne221E~03
C.219€~03
Ceclbl-C3
Ce2lGE-D]

LOCKHEED MISSILES & SPACE COMPANY

R vsyesw——

LMSC-A325515

SCATVERING
PATH (KM)

CelsTE-C3
J.885C =04
C.531E-04
) 319C~-0¢4
Cel91C- C4

CellSE={6
’.‘.6‘)0[:‘05
Ce&léC =05
Ce249E=-CS
Ceal49E~-CS

Lo 896{‘06
C.323C~06
CellbE=06
Qe 20E~-CT
0el51E=CT7

C«545€-08
Ve 196E-C8B
0.T708E~-CY9
0.255E~-09
(«920E-10

Ne332E~10
Cel120k~-10
C.431E~-11
Cel55E~-11
Ue560€=12

0.202E~-12
Uo727t'13
0e262E~-13
(«945c-14
(e341E-14

0.123E-14
Ce442C~15
C.159E~15
CeS75C~16
Ge207E~16

Ce747E-17
G.269E~-17
(.970C~-18
C«350C~18
0.1265‘18



L mpeis

LMSC-A3256515
TABLE 20,

ALTITUBE
(METERS)

Oe
200
4" 2.
6&00
8C0.

1ncC.
12€35.
IQPQ.
16C0.
18C3G,

2C0Ca
224 T
26CC .,
26C0,
28LC,

Incs.
3220,
3470,
3607,
380¢.

40CC,
4200,
4400,
46( 2,
480G,

59C0.
527 0.
54C0.
5600
58“!0 L]

6CCC.
6570,
7000,
1500.
acoc.

8509,
3000,
95CCa
17C0Q,
12502,

SLANT PATH INTCGRATION,
TRCPICAL MODEL ATMOSPHERL

CARBCN UICXIDE

fzud

0.52C¢
D.5C8¢€
0.497€
C.487C
D.476E

C.466EC
CedSHE
0.44CC
0.435C
C.425C

0.416C
Ce4N6E
0.,297¢
C.388L
0.379¢L

C.371E
G.362C
Ce354C
C.346¢
0.337C

0.329E
0e322C
0.314¢
e 306E
0.299C

0.292E
C.285LC
0.278C
0.271L
0.265¢E

0.258¢E
0.242E

0.227C ©

0.213¢E
C.290¢E

N.187¢L
0.175¢
Cel63C
0.152¢C
0.142E

1

04
Q4
04
Ca
04

24
o4
C4
16
24

ng
V&
34
24
04

24
14
04
04
A

04
24
d4
oA
04

N4
a4
e
va4
£4

04
04

C4
04

4
04
G4
04
04

-
fzuPdl

0.226E 07
U.216€ 07
0.297€ C7
0.198C 07
0.189E 07

0.181¢ 27
C.1732 Q7
C.165C 07
G.l57C N7
0.150E 07

Oel44c N7
0e1378 07
Je131T L7
01252 37
C.119t 07

vellace C7
Lel10BE 07
UGelN3L 927
UVe98BS5E 06
Ved38L 1€

Q«894LC 06
0.852E 026
UeBL1D 6
JTT2:4 J¢C
0eT35%E 0

Q. 7C0L C¢
CeLO6L 0O¢
Ve633E N6
0e502L L6
00573[ ¢

05447 06
Ved 79L 0O¢
UVeb2lE G6
De369L (¢
Ce323L 0¢

Ge283L TL
Ce247t C6
C.215E Q¢
0.187C Gé6
Celb2E 6

ZENITH ANGLC= 88,000

WATER VAPCR

[--}
J,wdl

3,937 ¢2
NeB2TE 02
Go.730C €2
0e.645L 02
D.569L 02

Ce5r2c (2
Qeh&3L N2
Ce 391t 02
“e345L 2
Le325c (2

De2hIC C2
Ve237c 72
Fe2M9L 02
Je 1850 02
Jeil63r C2

delbbe 2
{el27k 72
Tell2c 02
H4984¢ 71
N.868L (1

UeT6HL (1
Seb6T4L 1
LeD594: (1
e524C 71
Ge44lL 01

AR TR AN §
N,358c C1
Je315C C1
J.278c "1
De204. C1

e215c C1
Q.156L C1
Uelldt C1
J.B2GL €2
Je592C 72

0.426L="0
Ge305c=T3
Je2170-020
Te153E=0(
CelCOL=CV

[, "pa1

C.148E-00
Uel134E-00
C.121C-C0
0.11GE-00
0.99(C-01

Ge895E-C1
GQEC9C'01
Ce731L-C1
De€b1lL~G1
Ce598E-131

0.5415-31
Qe &4BIE~UL
0.442{'01
Qe E~C]
Ce362E-01

“e327C-01
C.296C~C1
Ce268L-01
CezbckE=-)l
Co219L-C1

54199E-01
Ne18LE-C1
Del63E-C1
CoelalTE~C1
Ne133E-191

Cel2lC=31
CalC9E-9]
0.992[-02
Ne899€-N2
JeB15E~-02

Ca139c=02
0.58CE-C2
CetS6L~(2
Ce359t-C2
C.284L-02

Ce226E-02
CelBCE-D2
Te145E-02
ellTE=C2
1e953E-03

LOCKHEED MISSILES & SPACE COMPANY

DEGREES

SCATTERING
PATH (KM)

0.257E 02
C.210€ 02
C.1l71E 02
0.139E 02
Oell4E C2

Ue927C C1
C.756E 01
De0616E 01
0.552C Cl
Ue409C C1

Ge334E (1
Ce272E C1
Ce222t C1
£.181C 01
Loel47E 01

Lel20C i
(e982C 00
Ve799E 00
Ue651E 0O
Lt«531E CO

Ce433E-00
0e353E-CC
{+288E-CD
0e235€-C0
0.191E-C0

Uel56E~-00
0.127E=00
Cel34E-0Q
00845E’01
(e 689C-01

Ue562E~01
Le337E-01

‘00202:-01

Lel2lE~-01L
0.729E-02

Ce4372~-C2
Ce263C~C2
Ce158E~02
Ce946E~C3

2.568C-03



ok

TABLE 20 CONTINUED

ALTITUDE CARBON DIOXIDE
(MCTLRS)
11020, 0.132C 04 Vel4lE
11570, 0.123t (4 G.121t
120C%. 0.114C (4 Ge125LC
125C0, 0.106L w4 0.899¢L
13000, 0.985C C Ce7T2L
13540, 0.912E 03 Ce6E1E
147(C0., N.843¢ C3 JeDAbLL
145CC, 0.778C CelefilL
15Car., C.717L ., CeiBZ .
15500, N.659C 43 fe346¢c
16CC0. C.6N5C (3 Ce292k
L70CC. 0.5N7L 03 Ce20¢8C
1R000, 0.424C 03 Gela5t
19000, 0.357% 23 C.103¢
2°0C 0. 0.301F 23 Ce736L
21000, N,255C O3 Ce531c
22000, Ce217€ N3 0e385¢%
230CC. 0.185C <3 Ge28lE
24C0GC . 0.158L O3 0.206L
235000, 0.135C 03 0«151F
260N, N.11¢E C3 C.l111C
2770, 0.995t C vei22(
280070, 0.855€ 02 N.6C3C
299G 0.737C g Ge453L
3INNC ). 0.636C 2 Ce338E
31009, 0.549E 02 Ce253t
320N%5. C.4T75E C2 0.190cC
33021, C.412E 72 Jelait
34007, Ce.357c 2 g.1C8L
35000, 0.311€ €2 Vet 18C
360¢C. 0.270E ¢ 2 Deb21L
370CC. 0.2368 352 CeteT3L
38C350. C.206C V2 vel61E
39n09. 0.18Ct C2 Jel T6L
4c0NC, 0.1572 (2 Ce2l2l
41080C. 0.138E N2 0.163E
42000, 0.121c C2 Vel 26LC
43090, C.106E (€2 G.973¢
440%C, 0.933€ 1 0e754C
45N00. 0.821E 01 Ue5R6E

Q6
0e
26
ns
J5

95
na

Cc5

AR ]

DO >
~N AW LYW

’

N

02

61

wATER VAPGR

VeT21t-"1
Qe85 =1
0.235.~C1
Ve23L~1
N, 179E="1

Gel142.-01
JellBe=01
Gellh. -1
Je¥2b6 =02
f4827L=C2

Ne749c=C2
Ne628c=02
0.536L=-12
Coteb3c=N2
Ge3938L-n2

e 329% =2
Ce2hDL-12
Qe20TL-T2
Sel66L=02
5e135L=02

Cell12C2-02
V.952L=03
Ve H19L =3
Qe TMS5C =3
SebLIBL-C3

0.5262-03
3e39%-r3
Te342E-93
Je29T7.-N3

Ce259=C3
Ne225L=N3
e 1970-03
Je172C-C3
Jo1530-n3

n.132L-r3
0e1162-C3
ZelN2L=C3
"-.392&."0‘0
Qe 786&'(‘0

Co 794['03
Ce659E=03
NeSTEE=-D3
CaS519L=-03
CotB2L~-"3

Ce459E-N3
Neb45E~"3
14437E~L3
Lea31E-03
Seh25L-23

fe42]1E-03
Ce4l4f~-33
Nea10L=~03
f.4L5E-"3
Ce4lCE=-03

Ce391LC=-03
C.378E-73
Ce36T7L-23
0.358E-C3
0.351C-03

Ge346C-C3
0e342E-C3
"e339E-03
{e3370-03
Na334L-13

0.331L-03
(e329L -3
0e3260~23
fe324t-13
Ce321€6=03

Ce319E-73
Je316t~C3
fe3l4E-73
Ce312t-23
fe3(9E=-23

Ce307E-03
{e305E~u3
0.3C1C-23
2e298E-0G)

LOCKHEED MISSILES & SPACE COMPANY

1 g o e AR S

LMSC-A325518

SCATTERING
PATH (KM)

0¢341£-03
CQZOQE'CS
2e123Z2-03
ve T3TE=-C4
CTe442E-04

Ve265E-04
velS9L=C4
(e956L=C5
‘e 57"&'“5
0e345C=-05

7.207E=-05
Ze 745E=G6
0.269E~06
C . 968('07
04349 -C7

Cel26€~07
{.453C~C8
Ge163C-D8
"+588E-(9
(.212E~0C9

Ue 764‘:"‘0
0.275E-10
{+993E-11
Le358F~11
C.129C-11

Ue455E-12
Cel68L-12
Ceb0GE-L3
Ue218€E~13
NeT85E~14

[.283E~-14
LelG2E-14
Go 367!"15
el32C~15
De4l1C~16

Le172E~16
(.620C~-17
Ge224C~-17
N.B06E~18
Ge.290C~18



LMSC-A825515

TABLE 21, SLANT PATH INTZGRATION, ZENITH ANGLE=® 9(eGGu DEGRLES
TRCGPICAL MCDCL ATMUSPHERE

et L

ALTITUDE CARBON DIOXIDE WATER VAPQR SCATTERING
{METERS) o« ® . ® PATH (KM)
w
J‘zudl fzuPdl Izwdl j'z /p d1

e 0.981E 24 C.519t 07 Ce3INE 3 e 46T =00 G.101€ 03
2C0, f.96%L 04 Cet96%: 07 Ce268t €3 CeaC2E-GC C.823E G2
4CG, 0.939c 4 G475 07 0.2372 ©3 C.363E-0C Ce670E 02
67 C, 0e919f 24 C.454C 07 0.279Z 03 N,328E-NnC (e« 545E 02
8no. C.899L ;& ve434r 07 Ue1B4g 73 0o 296E-00 C.444€ 02
101G, C.88CE 94 Ce4lSt 07 Dalb2L 73 Ce267E-0C Ce362C 02
127C, 0.BElE V4 Ce397C &7 Je143L N3 Pe241E-C) 0.294E C2
16400, 0.842E D4 0 319 u7 Lel26E 73 Ce2lB8C~03 0.240€ C2
16C0. C.824E 24 Geld63c €7 Jelllt 03 Cel97E-30 Lel95C C2
18CQ. GC.B060 J4 Ce3470 U7 7e982¢c 02 Cel78E-CO (e 159E G2
20C¢0, 0.782E "4 Ced31l 7 JeRAKL ND CelbLE-CY (e 129C 02
22CC. CoTTCE N4 VedleT MY CoT63E 72 fel4St-0C Cel:S5E 02
24C35, 0.753C )4 Ce.302¢C 17 0.573C ¢2 Q.131E-0CC C.859:- (1
2600, CeT36C V4 Ce288F 07 Ca593C 02 Ge 118E-20 Ce699C ¢l
28C 0. 0.720 24 Le275C L7 Le523k 72 Ve 1CTE-CC 0,569 0]
30CC. 0.704C 4 Le263. (7 Coalible G2 Qe UGKE~C] Oetb4t Cl
327C. 0.686C (4 Q2517 07 Ne4Nbe 22 Cet71E-01 0.377t 01
340232, C.673LC N4 C.2291 37 He358L N2 OeT87E~-.] Ne308E C1
3600, 0.65TE 4 C.228t U7 "e31%c €2 CeTllt=1 Ue 250k C1
3gco. 0.642C 06 Ce.218C C7 Ce278. 72 Ce642E-01 Ce204E C1
4000, 0.628E Ng Le26T: 97 Te245C 2 JeSR2C-01 Js166E 01
4279 0.6130 4 Cel98z 27 Te216L N2 0.525E~31 Gel135t C1
465C, C.S99E )4 0.189t 07 Ca190C N2 CetaT4L-21 Oell0E Gl
46( 0. 0.585C 04 0.180t 07 O.1€67c 02 Ce428E=-01 C.898E CO
4810, D571E 04 Gol712 07 Delalt N2 0e387C-r1 e 731 GU
5000, 0.558E 04 Cal63C (7 J13GC N2 0.35GE-01 0« 596E 00
5209, 0.545L Qa4 0.155C C7 Sellat C2 C.317L~-01 Ce4B85€-00
56400, 0.532E 04 C.148F O7 Q.1C1C 922 0e286E-01 Ce395€E-00
5¢00. C.520EC 04 Celtle €7 G.8R5L 1 0.259E-01 Ce322€-00
5800, 0.507L 04 C.134L 07 D.779L 01 Ne234E-01 0.262C~00
6000, 0.465C J4 C.l127¢ C7 Je6A6L C1 La212E-01 Ce2l4C-0C
55CC., 0.466E N& C.112L Q7 C.498k €1 Celé5C-C1 Lo 128E-00
10G¢C, 0.438E 0¢ Ce99CEL 06 De3K1E N1 Ca128L-01 CeT66E~CL
75C0. 0e4l2C 94 C.870E 06 0.262E €1 fa1rCE-DL 0.459E=-01
80C0, 0.387E 24 Ce764C 06 C.189¢ 01 Ce783E-N2 Ce275C-0C1
85C0. Ce363E 34 C.670E 06 0.137¢ 21 fa613E~02 Ca165€E-01
90nQ. D«340FE 94 Co5R¢E 06 Ne985E €5 CeaT9E~U2 0.986E-02
570, D+319€ 94 0.512E 06 2. 106 79 Ce376E~02 Ce591k=02
13009, 0.298E 24 C.467C 06 De503c 00 Ne295k-02 Ce3564E=02
10500, 0.279E 04 C.389C 02¢ J0¢354cE~-N12 C.231E-C2 0e212E~02

LOCKHEED MISSILES & SPACE COMPANY

e, o

s e e aTAe A e s a5 s o e s e



LMSC-A3255156
TABLE 21 CONTINUED

At TITUDE CARHBON DICXIDE WATER VAPCR SCATTERING
{METEKS) PATH (KM)
11000, 0.261E U4 Ce338L Q¢ 0.2641E~-00 Cel179C-02 0.127€-02
11509, C.243C 04 0.293E 06 N,157L~C0C Hel137E-02 0.763€E-C3
12009, Ce227t C4 G254t %6 Nel 4t =CH 0elC8C~02 C.457C~-C3
1257, C.211C N4 Ce219E N6 T e676t=C1 Ne BEB4E-C3 0.274E-03
130092. 0e6196E 04 Cel189c T¢ Oe48lE-"1 L. 155€-03 0.164C-03
13512, 0.18c2 74 0.162L Né Te347E-"1 Je£TCE-03 0.985E~0C4%
14000, Col169L D4 C.139Z C¢ 0e267C~C1 0.019E-03 0.591E=0¢
145CC. 0.157E N4 C.119E C¢ N.227C-"1 TeS9TE~CD 0«354E-04
150C0C, 0.145E J4 0.101E %€ Je198E-C1 (e582{~-G3 0.212C-04
15873, 0.134C Ca C.863C J5 DelT4E-71 Je5TCE-J3 Cel127E~C4
15000, 0.123E 94 Ge731t D¢ Nel154L=-"1 0+559E-03 Je T64E-C5
17CLi. Je103E 94 0.,517E 05 Je125C~01 0e547C=03 Ce275C~C5
18C.C, 0.859¢€ )13 0.361C 05 Jel0TE-C1 Te541LC-03 Ce989C~-C6
19700, C.716E 13 0.254E 05 T e924E~-N2 Ce539C-3 Ce355E-06
23CC 0. C.601t 23 U.180C IS JeB2Te-02 Ce541E-C3 0.128C-06
2107 ¢C. C.508E D3 Geil9L 95 OeTl4g=-C2 Ce536£~-33 0e460E-07
220(C, C.629C D3 L9320 14 De566L="¢ le514L~C3 O« L66E-C7
2306CC. C.364c 73 LebTEE T4 Ce44lL-02 Ce431E-03 (e597£~08
24000, C.310€ 23 Ce493E N4 Qe 3467C=N2 Ce&12€-03 0.215€-08
23000, Cecb4t 23 Ue3ACL (4 Le276L=-72 Ne456L~-03 CaTT5E-(9
26000, Ce.226t 03 0.264E G4 (e223E=02 Cab44t-C3 Ce279E~09
27000 0.193€ 23 C.195C 04 018502 Ce43(E-L3 Vel101E-N9
28ncoe, C.lé66t 23 Celéb4r uv4 Nel159L-"2 £e632C~-13 (e362E-10
29110, C.142t8 N3 JelTT7E J4 Cel36L="2 0.428C-C3 C.131E-10
anpec. Cel22C C3 0e7930L 03 Ne117L~02 Ce424E-L] C.470E-11
310C0. 0.105€ 03 0.5920 23 velfnlf=C2 (e421t~-C3 Lel69E~11
3207 0. 0.910% @ Geb3t C3 CeBTLIL-N3 Ce4l7E-0C3 Ceb6llE~-12
33000, 0.786E N2 0.3320 C3 De752{~C3 Ce4l14C-73 (e220E~12
34010, C.681C 2 0.250E 923 0e€5lc-03 C.411E-03 CeTI6E~13
3senc. 0.59CC 32 C.189L 93 Ue565L-"3 Ce&fTE-C3 Le286E~13
36000, Ce512C C2 Cela3t 03 Ce90L=C3 0.4C4E-CI 0.103E-13
37040, C.a45C 2 C.108E 03 Ne4?26L-N3 Coe4ClE-03 C.372E~14
3800GC, C.388¢ C2 Qe026C 02 De37le=~(3 {e298t-03 Vel34E~14
390 . C. 0.328LC N2 Teb3NE O Ue323L-73 0.395C~-"3 (.483t-15
49300 . 0.295¢ 02 C.482E 02 Ne2R2¢=-03 fe.392¢-013 Ue1T4E~-15
41700, V.2.380 02 ve370% 02 Coe247L~0C3) C.389€-,3 C.627C~16
42%00, 0.2250L (2 0,285t 2 Ve2lbe~N3 0.386€-D23 0.226€E-16
43000, 0.198E €2 0.219E 02 2e189¢=N3 0,383€-03 0.815C=-17
44000, 0.173E C2 0.169E 92 DelbbE~N3 0.380E~03 Ce294€~-17
45000, Nel52C D2 0.131C 3¢ Jel6b6p=-23 Ne378E-03 Cel06E~-17
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LMSC-A325515

TABLE 22, SLANT PATH [NTEGRATION, ZENITH ANGLEs 7,

ALTITUDE
(METERS)

0.
200,
400.
600.
800.

1000.
1200.
1400,
1600.
1800.

20C0.
22G0.
2400,
2600,
2800.

3000.
3200.
3400,
3600,
3800,

4000,
420C.
4400,
4600,
4800,

$000.
5200.
5400,
5600.
5800.

6000,
6500,
7000.
7500,
RQOCO.

850C.
9000,
9500.
1C0060.
10500.

CARBON DIOXIDE

fzudl

0.273E
0.265E
0.258¢E
0.251¢E
0.245E

0.238¢
N0.232€
0.225E
0.219¢
0.,213¢

0.,208¢
N.202¢t
0.197F
0.191€
0.186E

0.181E
0.176E
0.172€
0.167E
0.162¢E

0,158E
0.153¢
0.,149E
0.145€C
0.141F

0.137C
0.133E
0.129¢
0.126¢
0.122¢E

D.118E
0.110F
0.102€
0.947E
0.877E

0.812¢
0.751€E
0.694¢
0.642E
0.593E

[--}
J,updl

0.105E 06
0.991E NS5
0.938€ 05
0.888E 05
0.841F 05

0.796F 05
0.754E 0S
0.T14E G5
0.677E 0S
0.641E 05

0.60TE 05
0.575F 05
0.544E 05
0.515€ 05
0.488E 05

0.462E 05
0.627E 05
0.414E 05
0.391E 05
0.370F 0S5

U.350E 05
0.331C 05
0.313E 05
0.295E 05
0.279E 05

0.263€ 05
0.249E 05
0.235E 05
0.221E 05
0.209€ 05

0.197€ 05
0.170t 05
0.146E 05
0.126E 05
0.108F 05

0.925€ 04
0.791E 04
0.676E 04
0.578E 04
0.494E 04

64

ARCTIC WINTFR MOCEL ATMOSPHERE

WATER VAPOR

- -
fzwdl

0.194E-00
001885‘00
O.lBlE-OO
0017‘E‘00
0.165€E-N0

0.156E-00
0.147E-00
0.137E-00
0.128E-00
0.119€-00

0.110E-00
0.102E-00
0.933€-01
0.851E-01
0.770€-01

0.694E‘01
0.626E-01
0.565E-01
0.,510E-01
0.460F=-01

0.416E-01
C.376E~-01
003416‘01
003095‘01
0.,281€-01

0.,255€-01
0.233E‘01
002‘36‘01
0.195e-01
0.179E-OX

0.165€6-01
0.136E-C1
0.115e-01
0.100E-01
0.890€E-02

0.811E-02
0.750€-02
0.694E~-C2
0.,641E-02
0.5936-02

(-]
jz Y/pdl

0.820€E-03
0.B13E-03
0.806E-03
0.,796€E-03
0.786E-03

0.773E-03
0.760€-03
0.746E-03
C.733€-03
0.719€E-03

0.706E-023
0.692E‘°3
0.678E-03
0.664E-03
0.650E-03

0.637€-03
0.624E-02
0.613€-03
C.602E-03
0.593€-03

0.584E‘°3
0.576E-03
0.569€-03
0.563E-03
0.557€-03

0.551€-03
0.546E-C2
0.542E-03
0.538€E-03
0.535€-03

0.532€-03
0.526E-03
0.522€-03
C.519E-02
0.518E-03

C.517€-03
0.517€-03
0.518E-03
0.518E-03
0.518E-023

LOCKHEED MISSILES & SPACE COMPANY

DEGREES

SCATTERING
PATH (KM)

0.980€ 00
0.79SE 00
0.652€ 00
0.531¢ 00
0.433E-00

0.353e-00
C.288E-00
0.2356-20
0.192E-00
C.156E-00

0.127€-00
0.104E-00
0.84TE~01
0.690E-01
0.563E~-01

0.459€-01
0.,374E-01
0.305€E-01
0.249E-01
00203E‘01

0.165€6-01
0.135€£-01
0.110€-01
0.897€~-02
0.731€-02

0.596E-02
0.486€E~-02
0.396E-02
C+323E-02
0.26‘E‘02

0.215E-02
0,129€E-02
0.775€E-03
0.465E-03
0.279F-03

0.168E-03
0.101€-03
C.604E~-04
C.363E~04
0.218E~04



LMSC-A326515

TABLE 22 CONTINUED

ALTITUDE CARRON CIOXIDE WATER VAPOR SCATTERING
{METERS) PATH (KM)
11000. 0.549E 02 0.422E 04 0.548E-02 0.518€E-023 0.131E~04
11500, 0.507€ 02 0.361E 04 0.507€-02 0.518E-03 0.785E~05
12000. 0.469E 02 0.308E 04 0.+468E-02 0.518€E-03 0.471E-05
12500. 0.433E 02 0.263E 04 0.433€E-02 0.518¢-03 0.283€E-05
130C0. 0.401E 02 0.225E 04 0.400E-02 0.518E-03 O0.170E-0S
135G0. 0.370€ 02 0.192¢€ 04 0.370€-02 0.518E-03 0.102E-05
14000, 0.342E 02 0.164E 04 0..342E-02 0.518€-03 0.612E-06
14500, 0.316E 02 0.140E 04 0.316E-n2 0.,518E-02 0,368E-06
15000. 0.292€ 02 0.120€E 04 0.292E-02 0.518E-03 0.221E-06
15500. 0.270€ 02 0.102E 04 0.270E-02 0.519€-03 0.133E-06
16000. 0.249E 02 0.871€E 03 0.249E-02 0.519€-03 0.796E-07
17000. 0.213E 02 0.634F 03 C.213E-02 0.519€-03 0.287€-07
18000, 0.182€ n2 0.461E 03 0.181€-02 0.519€~03 0.103€-07
19000. 0.155€ 02 0.335€ 03 0.155€=-02 0.519E~-013 0.373E-08
20000. 0.132E 02 0.244E 03 0.132E-02 0.519€-03 0.134E-08
21000. 0.112€ 02 0.177E 03 0.112€-0C2 0.519€-03 0. 4B84F-09
22000, 0.958¢€ 01 0.128¢€ 03 0.957€-03 0.515E-03 0.174E-09
23000, 0.816E 01 0.931€ 02 0.816E-03 0.519€E-03 0.629€E~-10
2400C. 0.695E 01 0.675F 02 0.+ 694E-03 0.519E-03 C.227E-10
25000. 0.592E 01 0.489€ 02 0.591E~-03 0.519€-03 0.817€-11
26000. 0.503E 01 0.354E 02 0.503€-03 0.519E-03 0.295€E~11
27000. 0.428E 01 0.256E 0?2 0e«428BE=-N3 0.519€E-03 0.106E~11
2800¢C, 0.365E 01 0.186€ 02 0.364E-03 0.519€-03 0.383E-12
29000. 0.310E 01 0.134E 02 0.310€-03 0.519E-03 0.138E~-12
30006. 0.264E N1 0.973E 01 0.264E~03 0.519€-03 0.497€~13
3100¢0. 0.225€ 01 0.705E 01 0.225€-03 0.519€E~03 0.179€-~13
32000, 0.191F 01 C.510F 01 0.191€-03 0.519€E-03 0.646E-14
33000. 0.163E 01 0.370€ 01 0.163E-03 0.519€-03 0.233E~14
34000. 0.139€ 01 0.268E 01 ND.139E-03 0.519€-03 0.839E~-15
35000, 0.118£ 01 0.194E 01 0.118E-03 0.519E-03 0.302E-15
360ncC,. 0.101€ 01 0.141F 01 0.100€-03 0.519€E-03 0.109€-15
370600, 0.856E 00 0.102€ 01 0.855€E=-N4 0.519€-03 0.353E~16
38000. 0.729€ 00 0.739E 00 0,728E-04 0.519€E-03 0.l42E-16
39000. 0.621€ OC 0.536E 00 0.620E~04 0.519€-03 0.511E-17
40000, 0.529E O 0.388€E-00 0.528E-04 0.519E-03  0.184E~17
41000. 0.450E-0C 0.281€E-00 0.450E~-04 0.519E-03 0.663E~18
¢200C. 0.383E-00 0.204€-00 0.3R3E~04 0.519€-03 0.239€-18
430C0. 0.326E-00 0.148€E-00 0+326E-04 0.519€-03 0.862E~19
440C0, 0.278C=0C 0.107€-CO 0.278E-04 0.519€-03 0.311€-19
45000, 0.237€E-00 0.779€-01 0.237€E-04 0.519€-03 0.112E-19
85
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TABLE 234 SLANT PATH INTEGRATION, 2ENITH ANGLE= 30.000 DEGREES

ALTITUDE
(METERS)

0.
200.
400.
600.
800.

1000.
1200.
1400,
1600,
1800.

2000.
2200,
2400,
2600,
2800.

3000.
3200.
3400.
3600.
3800.

4000,
4200,
4400,
4600,
4800.

5000.
$200.
5400.
5600,
5800,

6060,
6500.
7000.
7500,
8000.

8500.
9000.
9500.
10000,
10500,

CARBON DICX[DE

-]

fzudl

0.315€
N<306E
0.298E
0.290¢€
0.282E

0.275E
0.267E
0.260F
0.253E
0.246E

0.240€
0.233¢
0.227E
0.,221€
0.215E

0.209E
0.204E
0.,198€
0.193E
0.187¢

0.,182E
0.177€
0.172€
0.147E
0.163E

0.'58¢E
O0.154E
0.149€
0.145€
0.141E

0.137€
Nel27€
0.118¢
0.109€E
0.101€

0.937E
0.866E
0.801E
0.741E
0.685E

(-]
fzuPdl

0.121E 06
0.114E 06
0.108E 06
0.103€ 06
0.971€ 05

0.920€ 05
0.871€ 05
0.825€ 05
0.781E 05
0.740€ 05

0.701€ 05
0.663E 05
0.628E 05
0.595€ 05
0.563E 05

0.533€ 05
0.505F 05
0.477€ 05
0.4527 05
0.427€ 05

0.404E 05
0.382€ 0%
0.361E 05
0+341F 05
0.322E 05

0.304E 05
0.287€ 05
0.271€ 05
0.256€ 05
0.241€ 05

0.227€ 05
0.196E 05
0.169€ 05
0.145€ 05
0.12%5€ 05

0.107€ 0S5
0.913F 04
0.780F 04
0.667€ 04
0.570E 04

66

ARCTIC WINTER MOCEL ATMQSPHERE

WATER VAPOR
-4 @w

J,wdl J,¥/pa1
0.223€-00 0.5456-013
0.217TE-00 0.938E-03
0.209E-00 0.929E-03
0.201E-00 0.918€-03
0.191€-00 0.906E-03
0.180€-00 0.,891€-03
0.169€E-00 0.876E-03
0.158E-00 0.860E~-03
0.148E-00 0.845E-03
0.137€-00 0.829E-03
0.127€-00 0.813E~03
0.118E-00 0.798£-03
0.982€~-01 0.765€6-02
008895‘01 007495’03
0.802€-01 0.734€-03
0,723€-01 0.719e-03
0.652€-01 0.706E-03
0.589E-01 0.694E-03
0.532€E-01 0.683E-03
0.480E-01 0.673E-03
0.434E-01 0.664E-03
0.393€-01 0.656E~-03
0.357€E~-01 0.648E-03
003245-01 0.6‘15'03
0.,295€-01 0.635E-03
0.,269E-01 0.630E-03
0.245€E-0]1 0.625€~03
0.225€e~01 0.,620€E-03
0.,207€e-01 0.616E-03
0.190E-01 0.,613€-03
0.157E~-01 0.606€-03
0.133E-01 0.601E-02
0.116E-01 0.598E-03
0.103€-01 0.597€-03
0.936E-02 0.596E-02
0.866E~02 0.596E-03
0.801E-02 0.596E-03
0.740E~02 0.596E-02
0.684E-02 005965‘03

| LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.113E 01
0.923€ 00
0.752E 00
0.613E 00
0.500€ 00

0.408E-00
0.333€E-00
0.271€-00
0.221€E-00
0.180E-00

001475-00
0.120E-00
0.977€~01
0.797€-01
0.650E-01

0.530E-01
0.432E-01
0.352E-01
0.287E-01
0.234E-01

0.191E-01
0.156F-01
0.127E~01
0.104E-01
0.844E-02

0.688E-02
0.561E-02
0.458€E-02
0+373€-02
0.304E~-02

0+248E-02
0.149€-02
008945-03
0.537€-03
0.322E-03

0.194E-03
00116E‘°3
0,698E~04
0.419€-04
0.,251E~04

B i S s e o e S
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LMSC-A325515

TABLE 23 CONTINUED

ALTITUDE CARRON DICXIDE WATER VAPOR SCATTERING
(METERS) PATH (KM)
11000. 0.633E 02 0.487E 04 0.633E-02 0.597€-03 0.151E~04
11500. 0.585E 02 0.417E 04 0.585E-02 0.597€-03 0.9046E~-05
12000. 0.541E 02 0.356€ 04 0.541E-02 0.597€-03 0+ 544E-05
12500. 0.500E 02 0.304E 04 0.5C0E-02 0.597€-03 0.327€-05
13000. 0.462€ 02 0.260E 04 0.462E-02 0.597E-03 0.196E-05
13500, 0.427E 02 0.222E 04 0 .42TE-02 0.597€-03 C.118E-05
14000, 0.395€E 02 0.189E 0&4 0.395€-02 0.597E-03 0.707E-06
145C0. 0.365€ N2 0.162€ 04 0.365€6=-02 G.59T7E-03 0.425€-06
15000. 0.337€ 02 0.138E 04 0e337E-02 0.597€-03 0.255€-06
15500, 0.312E 02 0.118E 04 0.311E-02 0.597€-03 0.153€E-06
1600C. 0.288¢t 02 0.101E 04 0.,288E-02 0.597€-03 0.919€E-07
170C0. 0.246E 02 0.732E 03 0.245€E-02 0.598E-03 0.331E-07
18000. 0.210€ 02 0.532£ 03 0.2C9E-02 0. 598FE-03 0.119€E-07
1900C. 0.179€ 02 C+387E 03 Je179E-02 0.598E-03 0.430€-08
20000. 0.152€ N2 0.281F 03 0.152€-02 0.598E-03 0.155€-08
210GC. 0.130€ 02 0.204E 03 0.130€-02 C.59BE~-03 0.559E-09
22000. DJ111E N2 0.148E N3 felllE-N2 0.598£-03 0.201€E-09
23000, 0.942¢8 01 D.107€ 03 0.941E-03 0.598E-03 0.726E~10
240C0. 0.802¢ C1 0.779E 02 0.802€-03 0.598E-012 0.262E-10
25000. 0.683E 01 0.564F 02 0.682E-03 0.598€E-03 0.943E~11
260C0C. 0.581E Ol 0.409E 02 0.581E-03 0.598E~-03 0.34CE-11
27000, D.495E 01 D.296E 02 0 «494E-03 0.598€E-03 0.123E-11
28000, N.421F 01 0.214E 02 0.421E-"3 0.598E-03 0.442E~-12
29000. 0.358€ 01 0.,155F 02 0.358€-03 0.598E-03 0.159E-12
3000C. 0.305€ Cl 0.112€ 02 0.,305E-03 0.598€-03 0.574E~13
31000, C.260E 01 0.813E 01 0.259€E-03 0.598E-03 0.207€~-13
32000. 0.221€ 01 0.589F 01 0.221E-03 0.598€-03 0. T46E~14
33000. 0.188¢ N1 0.427€E 01 C.188E-N3 0.598E-03 0.269E-14
34000, 0.160E 01 0.309€ 01 0.160£-03 0.598F-03 0.969E-15
35000, 0.136E 01 0.224E 01 0.136E-03 0.598E-03 0.349E-15
3¢000. 0.116E 01 0.162€ 91 0.116E-05 0.598E-03 0.126E~-15
37000. J.988E 00 0.118€ 91 0.987E-04 0.598E-023 0.454E~16
38000. 0.841€ OC 0,853 00 0.841E~04 0.598E-03 0.164E~-16
39000. D.716E 00 N.618¢ 00 0.716E-04 0.59RE-03 0.590E-17
400GCO0. 0.610E 00O 0.44RE=-Q0 0.610E-04 0.598E-03 0,213E~-17
41000, 0.520€ 00 0.2252-00 0.519€E~04 0.598E-03 0.766E-18
42000. 0.442€-00 04236E-00 0 .442E-04 0.598€-03 0.276E~18
43000, 0.377e-0C 0.17T1E-00 0+377E-04 0.598E-03 0.995E-19
44000, 0.321€-00 0.124FE-00 0.+321E-04 0.59AE~(3 0.,359€-19
45000, 0.273€-00 0.899€E-01 Ce273E~04 0.598€-03 0.129€-19

LOCKHEED MISSILES & SPACE COMPANY



LMSC-A325515

TABLE 24, SLANT PATH INTEGRATION, 2ZENITH ANGLE= 50,C00 DEGREES

AL TITUDE
{METERS)

0.
20C.,
400,
600.
800.

1000.
1200,
140C,
1600.
1800.

2006.
2200,
2400,
2600,
2800.

3000.
3200.
3400.
3600.
380Q0.

4000.
4200,
4400,
4600,
4800,

5000.
5200.
5400,
5600.
$800.

6000.
6500.
7000.
7500.
80060.

8500.
9000.
9500.
10000.
10500.

CARBON DICX]DE

o0
fzudl

0,424F
0.412E
0.401F
0.390€
0.380E

0.370€
0.360E
0.350€
0.341€E
0.332€

0.,323E
0.314E
0.306E
0.297C
0.289¢€

0.282E
0.274E
0.267¢
0.259¢
0.252€

0.245¢
0.238E
0.232¢
0.225€
0.219¢

0.213€
0.207E
0.201E
0.195E
0.189¢

0.184E
0.171€
0.159€
0.147€
0.136E

0.126E
0.117€
0.108E
0.997¢
0.922€

]
fzuPdl

0.163€ 06
0.154€ 06
0.146F 06
0.138E 06
0.131€F 06

0.124E 06
0.117E 06
0.111€ 06
0.105€ 06
0.996F 05

0.943E 05
0.893E CS
0.846E 05
0.801€ 05
0.758E 05

0.718E 05
0.680E 05
0.643€ 05
0.608E 05
0.575€ 05

0.544€ 05
0.514E 05
0.486E 05
0.459€¢ 05
0.434E 05

0.410€E 05
0.387€ 05
0.365E 05
0.344F 05
0.325€ 05

0.306F 05
0.264E 05
0.228E 05
0.196E 05
0.168E€ 05

0.144E 05
0.123E 05
0.105E 05
0.899E 04
0.768E 04

S

68

ARCTIC WINTER MOCEL ATMOSPHERE

WATER VAPQOR

@
fzwdl

0.301€-00
0.292€-00
0.282E-00
0.270€E-00
0.257€-00

0.243€E-00
0.228E-00
0.213€E-00
0.199€-00
0.185€E-00

0.172€-00
0.158E-Nn0
0.145F-00
0.132€-00
0.120€-00

0.108€E-00
0.974E~01
0.878€E~-01
0.793E-01
0.716E-01

0.,64TE~-01
0.585E-01
0.530€-01
0.480E-01
0.436E-01

0.397E-01
0 03625‘01
0.330€-01
0.303€E-01
0.278E~-01

0.256E-01
0.212€-01
0.179€E-01
0.155€-01
0.138€-01

0.126E-01
0.117€-01
0.108E-01
0.996€E-02
0.921€-02

-]
fz“Vpdl

0.127¢-02
0.126E~02
0.125E~02
0.123€-02
0.121€-02

0.119€~02
0.117€-02
0.115€~02
C.113E~02
0.111€-02

0.109E~02
0,107€E-02
0.105€-02
0.103E-02
0.100E~02

0.983E~03
0.963E~-03
0.946E~-03
0.929E~-03
0.915E~03

0.901€E~03
C.889E~03
0.878E~-03
0.867€E~03
0.858E~023

0.850€E~03
0.843E~03
0.836E~03
0.830E-03
0.825€-03

0.820E-03
0.811E-03
0.804€E-03
0.800€E-03
0.798E-03

0.797€-03
0.797E-03
0.797€-03
0.798€E~-03
0+798€E-03

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.152€ 01
0.124E 01
0.101E 01
0.826E 00
0.674E 00

0.549E 00
0.448E-00
0.365E-00
0.298E-00
0.243E-00

0.198€E-00
0.161E-00
C.132€E-00
0.107€-00
0.875€E-01

0.714E-01
0.582E-01
0.475€-01
0.387€-01
0.316E~01

0.257€-01
0.210€-01
C.171E-01
0.139€-01
0.114E-01

0.927E-02
0.756E-02
0.,617€-02
0.503€E-02
0.410€E-02

0.334E-02
0.201E-02
0.120€-02
0.723E-03
0+434E~03

0.261E-03
0.157E-03
0.940€E-04
0.564E-06
0. 3395'0‘0



LMSC-A325515

TABLE 24 CONTINUED

P

AL TITUDE CARRON OICXIDE WATER VAPOR SCATTERING
{METERS) PATH (KM)
11000, 0.852€ 02 0.656E 04 0.852€~02 0.798€-03 0.203E~-04
11500, 0. 788E 02 0.561E 04 0.787€~02 0.798E~03 0,122E-04
12000. 0.728E 02 0.479€E 04 0.728€E-02 0.798E-03 0.733E-05
12500, 0.673E 02 0.409€ 04 D.673€-02 0.798E-03 0+ 440E-05
13000, 0,622 02 0.350F 04 0.622€~-02 0.798€E-03 0.264E~05
13500, 0.575E 02 0.299€ 04 0.575€-~-02 0.798E-03 0.159E-05
140C0, 0.532€ 02 0.255€ 04 0.531F~02 0.799€-03 0.952€-06
14500, 0.491E 02 0.218E 04 0.491€-02 0.799¢-03 0.572E-06
15000, 0.454E 02 0.186F 04 0.453E-02 0.799€-03 0.343E-06
15500, 0.419€ 02 0.159EF 04 0.419€~02 0.799€-03 0.206E-06
160660. 0.387E 02 0.135E 04 0.387€~-02 0.799€-03 0.124E-06
17000, 0.331E 02 0.985E 03 0.330€E~02 C.799€-03 0,446E-07
18000, 0.282€ 02 0.717€ 03 0.282€-N2 0.799€-03 0.161E-07
19000, Le240E 02 0.521F 03 0.240€E~02 0.799€-03 0.580E-08
20000. 0.205€e 02 0.379E 03 0.205€~02 0.800E-03 0.209€E-08
21000, 0.175€ 02 0.275€ 03 0.175€-02 C.800E-03 C.753€-09
22000, 0,149 02 0.200€ 93 0.149€-02 0.800E-03 0.271€-09
23060, 0.127¢€ 02 0.145F 03 0.127E~-02 0.800E-023 0.978E~-10
24000, 0.108€E 02 0.105F 03 0.108E-N2 0.800€E-03 0.353€-10
25000, 0.919€ 01 0.760F 02 0.918E~03 0.800€E-03 0.127€~10
26000, 0.782€ 01 0.550E 02 0.782€~-03 0.800€-03 0.458E~11
27000, 0.666E 01 0.398F 02 Ge665E~-03 0.800E-03 0.165E-11
28000, 0.566E 01 0.288€ 02 0.566€E-03 0.800€-03 0.595€~12
29000G. 0.482€ 01 0.209E C2 0.4R2€E-03 0.800E-023 0.215€E~12
30000. 0.410€ 01 0.151E 02 0.410E-N3 0.800€E-03 0.773E~13
31000. 0.349€ 0l 0.110E C2 0.+349€-03 0.800€E-03 0.279€~-13
32000, 0.297€ 01 0.793E 01 0.297€-03 0.800E-03 0.100E-13
330C0. 0.253€ 01 0.575¢ 01 0.253E-03 0.800E-03 0.362E-14
34000, 0.215€ 01 0.416E€ 01 0.215€-03 0.800€E-03 0.131E-14
35000. 0.183€ 01 0.302F 01 0.183€E-03 0.800E-03 0.470E~15
36000, 0.156E 01 0.219€ 01 0.156E-03 0.800€E~-03 0.170€~15
3700C, 0.133E 01 0.158€ 01 0.133€-03 0.,800E-03 0.611E-16
38000, 0.113€ 01 0.115€ 01 0.113€-03 0.800€-03 0.220€-15%
39000, 0.964E 00O 0.833E 00 Ve963E-N4 0.800€-03 0.794E-17
©0000., 0.821€E 00 0.604F 00 0.820€-04 0.800€~-03 N0.286E~-17
41000, 0.699E 00 0.438€-00 0.699E-04 0.800€E-03 0.103€E-17
©2000. 0.596E nO 0.317€-00 0.595E-0¢ 0.800€-03 0.372€~18
43000, 0.507€E 00 0.230€-00 0.507E-N6 0.800E-03 0.134E~-18
©4000, 0.432€-0C 0.167€-00 0.432E-04 0.800E-03 0.483E~19
4500¢C, 0.368E-00 0.121€E-00 0+368E-04  0.800E~03 0.174E-19
69
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TABLE 254 SLANT PATH INTEGRATION, ZENITH ANGLE= 72,000 DEGREES

ALTITUDE
(METERS)

200,
400.
600,
800.

1000,
t20¢C,
1400.
1600,
1800,

2000,
2200,
2400,
260G,
2800.

3000,
3200.
34C0.
3600.
3800,

4000,
4200.
4400,
4600,
4800,

5000.
5200,
5400,
5600,
5800,

600C.
6500,
7000.
750C.
800C.

8500.
3000.
9500.
1G0CO,
105¢0.

CARBON DIOX]OE
(-~ [- ]
[ udl [ updil
A z

0.793E 03 0.,305E 06
0.771€E 03 0,289E 06
0.750€ 03 0.273F 06
0.730E 03 0.259E 06
0.710E 03 0.,245F 06
0.691E 03 0,232E 06
0.672E 03 0.220F 06
0.654E 03 0.208E 06
0.63TE 03 0.197E 06
0.620E 03 0.187E 06
0.603E 03 O0L1T7E 06
0.587E 03 0.167F 06
0.57T1€E 03 0.1%59E 06
0.556FE 03 0.150F 06
0.541F 03  0.142F 06
0.526E€ 03 0,.,135C 06
0.512E 03 0.127E 06
0.498E 03 0.120€ 06
0.484E 03 0.114F 06
0.4T1€ 03 0,.108F 06
0.458E 03 0.102F 06
0.445FE 03 0,964E 05
0.433E 03 0.911F 05
0.421E 03 0.860F 0S5
0.409E 03 0.813F 05
0.398E 03 0.767E 05
0.386E 03 0.725E 05
0.375€ 03 0.684F 0S5
0.365E 03  0.645F 05
0.354E 03 0.609€ 05
0.344E 03 N.574F 05
0.319€ 03  0.495E 05
0.296€E 03  0,426E 05
0.275€ 03 0.367E 0S5
0.25%€ 03  0.315F 0%
0.236E 03  0.269E 05
0.218€ 03 0.230F 05
0.202€ 03 0.197€ ¢S
0.186E 03 0.168F CS
0.172€ 03  0.144E 05

ARCTIC WINTER MOCEL ATMOSPHERE

WATER VAPQR
-} @“’
J,wdl J,V/pd1
0.564E 00 0.232€~-02
0.547E 00 0.231€E-02
0.529€ 00 0.228€-02
0.507€ 00 0.226€-02
0.,483F~-00 0.223£-02
0.455E-00 0.219€E-02
0.427€-00 0.,215€E-02
0.400€E-00 0.211€-02
0.374E-00 0.207€E-02
0.347E°00 00203E‘°2
0.322€-00 0.199E-02
0.297€E-00 0.195€-02
0027ZE'°° 001915‘02
0.248E-00 0.187€-02
0.,225€E-00 0.183E-02
0.202E-90 0.179€-02
0.183€E-00 0.,175E-02
0.165€E-00 0.172E-02
0.149E-00 0.169€-02
0.134E-00 0.166E-02
0.121€E~-00 0.164E-02
0.110€-00 0.161E-02
0.993€E-01 0.159€~02
0.900£E-01 0.157€E-02
0.817F-01 0.156E-02
0.743E-01 0.154€-02
0.677F=01 0.153F-02
0.619E~01 0.151E-02
0.567E-01 0.150€E-02
0.520€-01 0.149€E-02
0.479€E-01 D.148E~02
0.396E-01 0.147€E-02
0.335€~-01 0.14%5E-02
0,291€E-01 0.145€E-02
O.ZSBE-OI 001“5‘02
002365'01 0.1“E-°2
0.218E-N1 0.144E-02
0.201E-01 Cel44E-02
0.186E-01 0.144E-02
0.172€-01 0.144E~02

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.286E 01
0.233€ 01
0.190€ 01
0.155E 01
0.127¢€ 01

0.103E 01
0.841€ 00
0.686E 00
0.559E 00
0.456€-00

0.372€E-00
0.303€E-00
002475'00
0.202€E-00
0.164E-00

0.134E-00
0.1C9E-00
0.891€-01
0.727€-01
0.593E-01

0.483E-01
0.394E-01
0.321E-01
0.262E-C1
0.214E-01

0.174E-01
0.142€-01
0.116E-01
009“5'02
0.770E--02

0.628E-02
0.377e-02
0.226E-02
0.136E-02
0.816€E-03

0.490€E-03
0+294F-03
0.1756:-03
0.1066-03
0.636E-04
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LOCKHEED MISSILES & SPACE COMPANY

TABLE 25 CONTINUED
ALTITUDE CARRON DICXIDE WATER VAPOR SCATTERING
{METERS) PATH (KM)
11000, 0.159€ ¢3 0.123€ 05 C.159€-01 Oel44E-02 0.382E-04
1150¢C. 0.147€ 03 0.105€ 05 Ce1a7E-0] 0.144E-02 0.229€-04
12000, 0.136E€ 03 0.898E 04 0.136€~0]} 0el44E-02 0.138E-04
12500. 0.,126€ €3 O.7T6T7E 04 0.126€-01 0.144E~-02 0.B26E-0S
130G0. 0.116E 03 0.655€ 0« 0.116E-01 0.144E-02 0.496E-05
13500. 0.107€ 03 0.560E 04 0.107e-01 0.144£-02 0.298E-05
14000. 0.993F €2 0.478BE 04 0.992E-02 0,144E-02 0.17SE-05
14500, 0.918E 02 0.408E 04 0.917€-02 Coelé4E-02 0.107E-05
15000. 0.848E 02 0.348F 04 0.84TE-02 0.144E-02 0.6456-06
- 15500. 0.784F 02 0.297E 0¢ G.783E-02 0.1464E-02 0.387€~06
- 16000. 0.724E€ 02 0.,254F 04 0.723€E-02 0.144E-02 0.232€6-06
I 17000, 0.618€ 02 0.185F 04 0.617€-02 0.144€E-02 0.838€-~07
' 18000, 0.527€ 02 0.134F 04 0.526€-02 0.144E-02 0.302E-07
19000, 0.449E 02 0.977€ 03 0.449E-02 0.145E-02 0.109e-07
! 20000, 0.383E N2 0.710¢ 03 0.383E-02 0.145€-02 0,392E-08
2100u., 0.326E 02 C.515€ 03 0.326€E-02 0.,145E-02 0.141€-08
22000, 0.278E 02 0.374€ 03 0.,278E~02 0.145€E-02 0.510E-09
23000. 0.237¢ 92 0.271E 03 0.237€-02 C.145€-02 0.184E-09
240090, 0.202E 02 0.197€ 03 0.202€E~N2 0.145€-02 0.662E~10
2500C, 0.172€ 02 0.142€ 03 0.172€-02 0.145€-02 0.,239E-10
2600GC. 0.146E€ 02 0.103€ 03 0.146E-02 0.145E-02 0.860E~11
. 2700C, 0.124€ 02 0.746E 02 0.124E-02 0.145€-02 0.310e-11
28000, 0.106E 02 C.540€ 02 0.106E~02 0.,145E~02 0.112€~11
- 29005, C.901F C1 0.391F 02 0.900E~-03 0.145€E-02 0.403E~12
36000, 0.767F 01 0.283F 02 0.766E-03 0.145E-02 0.145€~12
. 31000, 0.653€ 01 0.205E 02 0.652€-03 0,145E-02 0.523E~13
320¢0. 0.556E 01 0.149E 02 0.555€-03 0.145E-02 0.189€~13
- 33000, 0.4T3E 01 0.108E 02 0.473E~03 0.145%€E-02 0,680E~14
34000, 0.403€ 01 0.780¢ 01 0.4C2E~03 0.145€-02 0.245E~16
- 35000. 0.343E 01 0.565€ 01 0.342E~03 0.145€-02 0.883E~15
) 36000, 0.292¢ 01 0.410€ C1 0.292€E~03 0.145€-02 C.318E~135
. 37060, 0.248€ 01 0.297¢ 01 0.248€~03 0.145€-02 0.115€~15
38000, 0.212€ 01 0.215€ 01 0.211€-03 0.145E-02 0.414E~16
39000, 0.180€ 01 0.156E 01 0.180E-03 0.145€-02 0.149E~16
40000, 0.153€ 01 0.113¢ 01 0.153€E-03 0.145€~-02 C.537E~17
- 41000, 0.131€ 01 0.820€ 00 0.131€-03 0.145€E-02 0.194E~-17
42000, 0.111E 01 0.595€ 00 0.111€-03 0.145€-02 0.698E~18
- %3000, 0.948€ 00 0.431E-00 0.947€-04 0.145€-02 0.252E~-18
%4000, 0.807¢ 00 C.313€-00 0.807E~04 0.14%5E-02 0.907€~19
«5000, 0.688E 00 0.227€-00 0.687E-04 0.145€-02 0.327€-19
. 71
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TABLE 264 SLANT PATH INTEGRATION, ZENITH ANGLE= 80,000 DEGREES
ARCTIC WINTER MODEL ATMQSPHERE

ALTITUDE
(METERS)

0.
200,
40C.
6CC.
800.

100C.
1200.
14C0.
16G0.
18CG.

2000.
2200,
24C0.
2600,
2800,

3000.
3200.
3400,
3600,
3800.

4000.
%200,
4400,
4600.
4800.

5000.
5200,
5400,
5600,
5800,

6000,
6500.
7000.
7500.
£.10.

8500.
3000.
9500,
10060,
10500,

CARBCN OIOXIDE

fzudl

0.153¢E
0.149€
0.145F
O.141€
0.137E

0.133€
0.130E
0.126E
0.123E
0.120€E

0.116E
0.113€
0.110€
0.107€
0.104E

0.101E
0.98TE
0.960E
0.934E
0.908E

0.883¢
0.859F
0.835E
0.812E
0.789E

0.767E
0.745E
0.724E
0.703€E
0.683E

0.663E
0.616F
0.572€
0.530¢
0.491F

0.454E
0.420E
0.389E
0.359¢
0.332€

04
04
04
04
04

04
04
04
04
04

04
04
04
0é4
04

-
J,updl

0.595E
0.563F
0.533F
0.504E
0.477F

0.45CE
0.428E
0.405€E
0.384E
0.364E

0.344E
0.326E
0.309¢
0.292E
0.277F

0.262E
0.248E
0.235€
0.222¢
0.210€E

0.199¢
0.188E
0.177E
0.168€
0.158E

0.150€
0.141E
0.133E
0.126€
0.119E

0.112€
0.965E
0.831°
0.T14E
0.613E

0.525E
0.449F
0.384€
0.328E
0.280E

06
06
06
06
06

06
06
06
0e
06

06
06
06
06
06

06
06
06
06
06

06
06
06
06
06

06
06
06
06
06

WATER VAPCR

o
J,wdl

0.110€ 01
0.,107€ nl
0.103€ 01
0.990€ 00
0.943E 00

0.889E 00
0.835€ 00
0.782E 00
0.730€ 00
0.679E 00

0.629E 00
0.580€ 00
0.532t 00
0.485E-00
0.439E-00

00395E°°°
0.356€E-00
0.321€E-00
0.290€E-00
0.262€-00

0.236E-00
0.214E-00
0.193€E-00
0.175€6-00
0.159E-00

0.145E-00
0.132€~-00
0.120€-00
0.110€E-00
0.101€-00

0.929€-01
007675'01
006495’01
0.561E=-01
004995‘01

Ue454E-01
0.420€E-01
0.388€-01
0.359€E-01
C.332E-01

f:“vpdl

0.424E-02
0.421€-02
0.416E-02
0.411E-02
0.405E-02

0.398€E-02
0.390E-02
0.383E-02
0.375E-02
0.367E-02

0.359E~-02
0.352€-02
0.344E-02
0.336E-02
0.328€E-02

0.320€-02
0.313E-02
0.306€-02
0.300€-02
0.295€-02

0.290E-02
0.285E~-02
0.281E-02
C.27TE-02
0.,274€E-02

0.271€E-02
0.268E-02
0.266E-02
0.263E-02
0.261€-02

0.260€E-02
0,256€-02
0.254£-02
0.252€-02
0.251€E-02

0.251€E-02
0.251€-02
0.251€-02
0.251€-02
0.251€-02

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.562€ 01
0.458E 01
0.374E 01
0.305E 01
0.249E 01

0.203E 01
0.165E 01}
N0.135¢€ 01
0.110€ 01
0.896E 00

0.730E 00
0.595€ 00
0.485€E-00
0.396E-00
0.323E-00

0.263€E-00
0.215E-00
0.175€-00
0.143E-00
0.116€E-00

0.949E~01
0.773€-01
0.,631E-01
0.514E-01
0.419€-C1

0.342E-01
0.279E-01
0.227€E-01
0.185€~-01
0.151E-01

0.123E-01
0.740€-02
004“E’°2
0.26TE-02
0.160E-02

0.961E-03
0.577€-03
0.346E-03
0.208E-03
0.125€-03



TABLE 26 CONTINUED

ALTITUDE
{METERS)

11000.
11500,
12000,
12500,
13000.

13500.
14000.
14500,
15000.
15500.

16000.
17000.
18000.
19000.
2C000.

21000,
22000,
23000.
24000,
25000,

26000,
27000.
28000,
29000,
30000.

31000,
32000.
33000.
34000,
35000,

36000,
37000,
38000.
39000,
40000,

©1000.
42000,
43000.
46000,
45000,

SARBCN DIOXIDE MATER VAPOR
0.307E 03 0.240E 05 0.307€-01 0.251E-02
0.284F 03 0.205F 05 0,2864E-01 0.251€-02
0,262 03 0.175E 05 0.262E-01 0.251E-02
0.243E 03 0.149E 05 0.242€-01 0.251€-02
0.,224E 03 0.128E 05 0.224F-01 0.251€E-02
0.207€ 03 0.109€ 05 0.207€E-01 0.251E-02
0.191E 03 0.931E 04 0.191E~01 0.251€-02
0.177€ 03 0,.795€ 04 0.177€-01 0.251€E-02
0.163E 03 0.678E 04 O0.,163E-01 0.251€-02
0.151€ 03 0.579€ 04 0.151€-01 0.251€-02
0.140E 03 0.494E 04 0.139€E-01 0.251€-02
0.119€ 03 0.360€ 04 0,119€-01 0.251€-02
0.102€ 03 0.262E 04 0.101€-01 0.252E-02
0.866E 02 0.190€ 04 0.865€E-02 0.252€-02
0.738E 02 0.138€ 04 0,.738E-02 0.252€-02
0.629E 02 0.100E 04 0.629E-02 0.252E-02
0.536E 02 0.728F 03 0.536E-02 0.252€-02
0.45T7E 02 0.528E 03 0.,456E-02 0.252E-02
0.389E 02 0,383€ 03 0.3896-02 0.252E-02
0.331E 02 0.277€ 03 0.331E-02 0.252€-02
0.282E 02 0.201E 03 0.281E-02 0.252€E-02
0.240E 02 0.145E 03 0.,239E-02 0.252€-02
0.204E 02 0.105E 03 0.204€-02 0.252€-02
0.174E 02 0.,762€ 02 0.173E-02 0.252€E-02
0.148E 02 0.552€ 02 0.148E-02 0.252€-02
0.126E C2  0.400E 02 0.126E-02 0,252E-02
0.107€E 02 0.290F 02 0.107E-02 0.,252€~-02
0.911€E 01 0.210E 02 0.911€-03 (0.252E-02
0.776E 01 0.152€ 02 0.775€-03  0.252E-02
0.661E 01 0.110E 02 0.660€-03  0,252€-02
0.562E 01 0.798€ 01 0.562E-03 0.252€-02
0.479E 01 0.578€ 01 0.478€-03 0,252E-02
0.408E 01 0.419E 01 0.407€-03  0,252E-02
0.347E 01 0.304E 01 0.347€E-03 0.252€-02
0.296E 01 0.220€ 01 0.295€-03 0,.,252E-02
0.252€ 01 0.160F 01 0.,252€-33 0.252€-02
0.214E 01 0.116E Ol 0.214€-03 0.252€-02
0.183€ 01 0.840€ 00 0,182€E-03 0.252E-02
0.156€ 01 0.609€ 00 O0.,155€-03 0.252E-02
0.132E 01 0,442€E-00 0.132E-03 0.252€-02

73

LOCKHEED MISSILES & SPACE COMPANY

LMSC-A325815

SCATTERING
PATH (KM)

0.750E-06
0.450E-04
0.270E-04
0.162E-04
D.,9T4€-05

0.535€E-05
0.351€-05
0.211€-05
0.127€-05
0.760E-06

0.456E-06
0.164E-06
0.592€E-07
0.214E-07
0.770€E-08

0.277€-086
1.000E-09
0.360E-09
0.130€-09
0.468E-10

0.169€-10
0.608E-11
0.219€~-11
0.790E-12
0.285€E-12

0.103€E-12
0.370€E-13
0.133€-13
0.,481E~14
0.173E-14

0.625€~-15
0.225€E-15
0.812E-16
0.293€~-16
0.10%5€-16

0.380E-17
0.137E-17
0.494E-18
0.178¢E~18
0.642E~19



LMBC-~-A325515

TABLE 27, SLANT PATH INTEGRATION, Z2ENITH ANGLE= 85.000 DEGREES
ARCTIC WINTER MOCEL ATMOSPHERE

ALTITUDE
{METERS)

200.
400.
600.
800.

1000.
1200,
1400.
1600.
1800.

2000,
2200,
2400,
2600,
2800.

3090.
3200.
3400.
3600.
3800,

4000.
4200.
4400,
4600,
4800.

5000.
5200,
5400,
5600.
5800.

6000,
6500,
7000.
7500.
8000.

8500.
9000.
9500,
10000.
10500,

CARBON DIOXIDE

(-} (-]

fzudl fzupdl
0.284E 06 0.114E 07
0.276E 04 0.108F 07
0.269E 04 0.102E 07
0.262E 04 0.966F 06
0.254E 06 0.914E 06
0.248E 04 0.866E 06
0.241E 04 0.820E 06
0.234E 04 O0.TTTE 06
0.228E 04 0.735E 06
0.222E 04 0.696E 06
0.216E 04 0.659E 06
0.210E 04 C.o.624F 06
0.205€ 04 0.,591F 06
0.199E 04 0.560F 06
0.194E 04 0.S30E 06
0.188E N4 0.502E 06
0.183E 04 0.475€ 06
0.178E 04 0.449E 06
0.174E 04 0.425F 06
0.169E 04 0.402E 06
0.164E 04 0.380E 06
0.160E 04 0.360F 06
0.155E 04 0.340F 06
0.151F 04 0.321F 06
0.147E 04 0.303F 06
0.142E 04 0.286E 06
0.138E 04 0.270F 06
0.134E 04 0.255E 06
0.131E 04 0.241E 06
0.127€ 04 0.227E 06
0.123E 04 0.214E 06
C.114E 04 0.185E 06
0.106E 04 0.159E 06
0.985€ 03 0.137E 06
0.912E 03 0.117€ C6
0.844E 03 0.101F 06
0.781E 03 0.860F 05
0.722E 63 0,77 05
0.667E 03 0.628E 05
0.617€ 03 0.537E 05

74

WATER VAPOR

w
fzwdl

0.212€ 01
0.206E 01
0.199E 01
0.191€ 01
0.182E 01

0.172€ 01
0.162F 01
0.151€E 01
0.141€ 01
0.131€E 01

0.122E 01
0.112E 01
0.103E 01
0.939€E 00
0.849E 00

0.T64E 00
0.689€ 00
0.,620E 00
0.559€ 00
0+.S04E 00

0.455E-00
0.411€E-00
0.371€-00
0.336E-00
0.304E-00

0.276E-00
0.251€-00
0.229€E-00
0.209€-00
0.191€E-00

0.176E-00
0.144E-00
0.121E~00
0.105€E-00
0.927€-01

0.844E-01
0.780€-01
0.721€E-01
0.667E-01
0.616E-0]

o
fz“vpdl

0.714E-02
0.707€E-02
0.699E-02
0.689€E-02
0.678E-02

0.664E-02
0.649E-02
0.635€-02
0.620E-02
0.605€E-02

0.590€E-02
0.575€E-02
0.559€-02
0.544€-02
0.528E-02

0.513€-02
00499E‘02
0.486E-02
0.475€E-02
0.464E-0Q2

0.454€E-02
0.445€-02
0.437e-02
0.430€-02
0.423€-02

0.417€-02
0.411E-02
0.406€E-02
0.402E-02
0.398€E-02

0.395€-02
0.388€E-02
0.383€-02
0.380€E-02
0.378E-02

0.377€-02
0.377€-02
0.377€E-02
0.377€-02
0.377€-02

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

O.111E 02
0.903E 01
0.736E 01
0.600E 01
0.489E 01

0.399E 01
0.325€E 01
0.265E 01
0.216€ 01
0.176€ 01

0.144E 01
0.117€ 01
0.956€ 00
0.779€ 00
0.635E 00

0.518€ 00
0.422€-00
0.344E-00
0.281€-00
0.229€-00

0.187€E-00
0.152E-00
0.124E-00
0.101€E-00
0.825€~01

0.673E-01
0.548E-01
004“75'01
0.,365€~01
0.297€-0?

0.242E-01
0.146E-01
0.873E-02
0.524E-02
0.313E-02

0.189€E-02
0.113E-02
0.681€E-03
0.409€E-03
0.245€E-03



LMSC~A325516

TABLE 27 CONTINUED

Py

by T e

ALTITUDE CARBON DIGCXIDE WATER VAPOR SCATTERING
(METERS) PATH (KM)
11000. 0.570E 03 0.459E 05 0.570€-01 0.377€E-02 0,147€-03
11500. 0.527€ 03  0.392E 05 0.527€-01 0.377€-02 0.885E-~04
12000. 0.487E 03 0.335€ 05 0.487E-01 0.377€-02 0.531€E~04
12500. 0.450E 03 0.286E 05 0.,450E-01 0.3776-02 0.319E-06
13000, 0D.416€ 03 0. 244F 05 0.416E-01 0.377€-02 0.191E-04
13500. 0.385€E 03 0.209€ 05 0.384E-01 0.377€e-02 0.115€E-04
14000, 0.355¢€ 03 0.1786E 05 0.355E-01 0.378€E-02 0.690E~-05
14500, 0.328€ 03 0.152E 0S 0.328€-01 0.378E-02 0.414E-05
15000. 0.303E 03 0.130€ 05 0.303€E-01 0.378E-02 0.249E-05
15500, 0.280€E 03 0.111€ 05 0.,280€E-01 0.378€E-02 0.149€~05
16000. 0,259 03 0.945€ 04 0.259E-01 0.378E-02 0.896E-06
17000, 0.221F 03 0.688F 04 0.221E-01 0.378E-02 0.323E-06
18000, 0.188€E N3 0.501€E 04 0.,188E-01 0.378E-02 0.116E-06
19000, 0.161E 03 0.364E 04 0.161E-01 0.378€-02 0.420E-07
20000, 0.137E 03 0.264E 04 0.137€-01 0.378€-02 0.151€E=-07
21000, 0.117€ 03 0.,192€ 04 0.117€~01 0.378E-02 0.545€6-08
22000. 0.995€ 02 0.139E 04 0.994E-02 0.378E-02 0.196E-08
23000. 0.847€ 02 0.101€ N4 0.847E-02 0.378E-02 0. 708E-09
24000, 0.722E 02 0.733E 03 0.721€E-02 0.378E-02 0.255€-09
25000, 0.614E 02 0.531€ 03 04614€E-02 0.378E-02 0.920€E-10
26000, 0.523€ 02 0.384E 03 0.522E-02 0.378E-02 0.332E~10
27000, 0.445E 02 0.278E 03  0.,444E-02 0.378E-02 0.120E~10
28000. 0.378E 02 0.201€E 03 N,37BE-02 0.378E-02 0,431€E~11
29000. 0.322€ 02 0.146E 03 0.322€~-02 0.378E-02 0.155E~11
30000. 0.274E 02 0.106F 03  0.274E-02 0.378E-02 0.560€-12
31000. 0.233E 02 0.765€ 02 G.233E-02 0.378E-02 0.202€~12
32000. 0.199%€E 02 0.554E 02 0.198E~-02 C.378€-02 0.727€E~13
33000. 0.169€ 02 0.401E 02 0.169F-N2 0.378E-02 0.262E-13
34000, 0.144E 922 0.291E 02 0,144E-02 0.,378E-02 0e945E~14
35000. 0.123E 02 0.211€ 02 0.1226~-02 0.,378E-02 0.341E-14
36000. 0.104E 02 0.153E 02 0.104E-02 0.378E-02 0.123E-14
37000, 0.888E€ 01 0.111€ 02 0.887€E-03 0.378E-02 0.442€E-15
38000. 0.756€ 01 0.802€ 01 0.756E-03 0.,378E-02 0.159€E~15
39000. 0.644E 01 0.581€ 01 0.643E~-N3 0.378E-02 0,.575E-16
4C000, 0.548E 01 0.421F 01 0.548€-03 0.378€-02 0.207€E~16
41000, 0.46TE 01 0.304E O1 0+46TE-03 0.,378E-02 0-747€~-17
42000, 0.398E 01 0.,222F 01 0.397€-03 0.378E-02 0.269€~-17
43000, 0.339F 01 0.161€ 01 0.338E-03  0.378E-02 0.970€--18
44006, 0.289E 01 0.117¢ 01 0.288E-03 0.378E-02 0.350€E~-18
4%000, 0.246E 01 0.845E 00 0.246E~-03 0.378E-02 0.126E~-18
75

LOCKHEED MISSILES & SPACE COMPANY
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TABLE 28y SLANT PATH INTEGRATION, 2ENITH ANGLE= 88,000 DEGREES

ALTITUDE
{METERS)

0.
200.
400.
600.
830,

1000.
1200.
1400.
1600.
1800.

2000.
2200.
240C,
2600.
2800,

3000.
3200.
3400.
3600,
3800,

4000.
4200.
4400,
46C0.
4800.

5000.
5200.
5400.
5600.
5800.

6000.
6500.
7000.
7500.
8000,

8500.
9000.
9500.
10000,
10500,

CARRON OICXIDE

- -]
fzudl

0.547E
0.531E
0.516E
0.502E
0.488E

0.474E
0.462E
0.449E
0.437¢
0.425E

0.414E
0.402E
0.391€
0.381E
0.371E

0.361E
0.351€E
0.341E
0.332€
0.323E

0.314E
0.306E
0.297€
0.289E
0.281¢

0.273€
0.265E
0.258E
0.250E
0.243E

0.236E
0.220€
0.204E
0.189E
0.175€

0.162E
0.150F
0.138€
0.128¢
0.118€

04
04
04
04
04

04
04
04
04
04

(- -]
J,upd1

0.239E 07
0.226€ 07
0.214€ 07
0.202€ 07
0.191€ 07

0.181€ 07
0.171€ 07
0.162€ 07
0.154€ 07
0.145¢ 07

0.138E 07
0.130€ 07
0.123€ 07
0.117€ 07
0.111F 07

0.105€ 07
0.991E 06
0.938E 06
0.887E 06
0.839E 06

0.794€ 06
0.750E 06
0.709€ 06
0.670E 06
0.633F 06

0.598E 06
0.565E 06
0.533E 06
0.503€ 06
0.475E 06

0.448E 06
0.386E€ 06
0.333E 06
0.286E 06
0.246E 06

0.210E 06
0.180& 06
0.154E 06
0.131€ 06
0.112€ 06

ARCTIC WINTER MODEL ATMOSPHERE

WATER VAPOR

[- ]
fzwdl

0.452E 01
0.442E 01
0.429E Ol
0.413€E 01
0.395¢ 01

0.374E 01
0.352€ 01
0.330E 01
0.309€ 01
0.288€ 01

0.267€ 01
0.247€ 01
0.226E 01
0.206E 01
0.186E 01

0.167€ 01
0.150€E 01
0.135E 01
0.121€ 01
0.109¢ 01

0.981E 00
0.883E 00
0.795E 00
0.716E 00
0.646E 00

0.583E 00
0.527€ 00
0.478E-00
0.434E-00
0.394€-00

0.360E-00
0.290€-00
0.240E-00
0.204E-00
0.179€-00

0.162E-00
0.150€-00
0.136€-00
0.128€-00
0.118E-00

I:W/pdl

0.122€-01
0.121€-01
0.120€-01
0.118E~01
0.116€-01

0.113€-01
0.110€-01
0.107€-01
0.104E-01
0.101€-01

0.981£~-02
009‘85'02
0.915€6-02
0.881E-02
00846E‘°2

0.813€-02
0.782E-02
0.754E-02
0.,728E-02
0.704€E-02

0.682€E-02
0.662€E-02
006“5‘02
C.627E-02
0.612€-02

0.5985‘02
0.586E-02
0.5T4E-02
0.564£-02
0.555E-02

0.547€-02
0.531€-02
0.520€-02
0.512€-02
0.508€-02

0.506€~-02
0.506€~-02
0.506€~02
O.SObE-OZ
0.506E-02

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.259€ 02
0.211E 02
0.172€ 02
0.140E 02
0.114€ 02

0.931€ 01
0.759E 01
0.619€ 01
0.504E 01
0.411E 01

0.335E Ol
0.273E 0V
0.222€ 01
0.181E 01
0.148E 01

0.120€ 01
0.982€ 00
0.800E 00
C.653€ 00
0.532€ 00

0.434E-00
0.353€E-00
0.288E-00
0.235€-00
0.192€E-00

0.156E-00
0.127E-00
0.104E-00
0.846E-01
0.690E-01

0.562E-01
0.337€-01
0.202E-01
0.121€-01
0.729€E-02

0.438€-02
0.263€E-02
0.158E-02
0.946E-03
0.568€E-03
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LMSC-A325518

TABLE 28 CONTINUED

o T

ALTITUDE CARBCON OIOXIDE WATER VAPOR SCATTERING
{METERS) PATH (KM)
11000. 0.109€ 04 0.958€ 05 0.109€E-00 0.506E-02 0.341€-03
11500. 0.101E 04 0.818E 05 0.101€-00 0.506E-02 0. 204€E-03
12060, 0.932€¢ 03 0.699F 05 0.931E-01 0.506E-02 0,123€E-03
12500, 0.861E 03 0.597E 05 0.860E~-01 0.,506E-02 0.736E-04
13000. 0.795E €3 0.509E 05 0.795€-01 0.505€~-02 € . 442E-04
13500, 0.735€ 03 0.435€ 05 0e734E~01 0.505€-02 0.265E-04
14000, 0.679E 03 0.371E 05 0.678E-OL 0.505€E~-02 0.155E-04
14500, 0.627€E 03  0.317F Q5 0.627€E-01 0.505%€E-02 0.956E-05
15000. 0.579E 03 0,270 05 0.579E-01 0.505E-02 0.5T4E-05
15500, 0.535¢ 03 0.231E 05 0.535e-01 0.505€E-02 0.344E-05
16000. 0.494E 03 0.197€ 05 0. 494E-01 0.505€-02 0.207€-0%
17000. 0.422E 03 0.143E 05 0.422€-01 0.506€-02 0. T45E-06
18000, 0.360E 03 0.104E 05 0.360€E-01 0.506E-02 0.268E-06
1900¢C. 0.307¢ 03 0.758E 04 0.307€-01 0.506E-02 0.967€E~07
20000, 0.262€ 03 0.551E 04 0.261€E-01 0.506€E-02 0.349E~07
210060. 0.223€ 03 0.400E€ 04 0.223€E-01 0.506E-02 0.126E-07
22000, 0.190€ 03 0.290E 04 0.190€E-01 0.506E-02 0.453E-08
23000. 0.162€ 03 0.211E 04 N.162€-01 0.506€E-02 0.163E-08
24000, 0.138€ 03 0.153F 04 0.138€-01 0.,506F-02 0.588E-09
2500¢G. 0.117€ 03 0.111€ 04 0.117€-01 0.506€-02 0.212€-09
26000, 0.998E 02 0.800€ 03 0.997€E-02 0.506E-02 0. T64E~-10
27000. 0.849€ 02 0.579€ 03 0+84RE-02 0.506€E-02 0,275E-10
28000. 0.7228 02 0.419€E 03 0.722E-02 0.506E-02 0.993E-1]
2900¢, 0.615¢ (2 0.304E 03 0.614€-02 0.506E-02 0.358E-11
30000. 0.523E 02 0.220€ 03 0.523E-02 0.506E-02 0.129€~11
31000. 0.445E 02 0.159E 03 0.445E-02 0.506E-02 0.465E-~12
32000. 0,379 €2 0.115€ 03 0.379€-02 C.506F-02 0.168E-12
33000. 0.323E 02 0.835€ 02 N4322€-02 0.506E-02 0.604E-13
34000. 0.275€ 02 0.605F 02 0.274E-02 0.,506E-02 0.218E~-13
35000, 0.234E 02 0.439E 02 0.234E-02 0.506E-02 0.785E-14
36000, 0.199€ 02 0.318€ 02 0.199E-02 0,506E-02 0.,283E-14
37000. 0.169E 02 0.230€ 02 0.169€E-02 0.,506E-02 0.102E-14
38000, 0.144F 02 0.,167€ 02 0.144E-02 0.506E-02 0.367E-15
39000. 0.123E 02 0.121€ 02 0.123E~02 0.506E-02 0.132€E-15
«0000. 0.105€ 02 0.877F 01 0.1056-02 0.,506E-02 0.477E-16
%1000, 0.891E 01 0.636E 01 0.890€-03 0.506E-02 0.172€E-16
42000, 0.759E€ 01 0.461€ 01 0.758E-03 0.506E-02 0.620€-17
43000, 0. 646E 01 0.334F 01 0.646E-03 0,506€-02 C.224E-17
44000, 0.550€ Ol 0.,242E 01 0.550E-03 0,506€-02 0.806E-18
45000, 0.469E 01 0.176F 01 0. 468E-03 0.506E-02 0.290€~-18
M

LOCKHEED MISSILES & SPACE COMPANY
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TABLE 29, SLANT PATH INTEGRATION, ZENITH ANGLEs $(.000 DEGREES

ARCTIC WINTER MOCEL ATMOSPHERE

ALTITUDE CARRON DIOXIDE WATER VAPOR SCATTERING
(METERS) - - o - PATH (KM)
w
J,udl [,updl J,wal J,¥pdl
Ge  04113E 05 0.614E 07 0,104E 02 C.218E-01  0.108E 03
200,  0.109E 05 0.576F 07 0,105 02 0.221€-01 0.877E 02
400,  0.106E 05 0.541F 07 0.106E 02 0,224E-01 0.710E 02
600,  0.102E 05 0.5S09€ 07 0,105€ 02 0.226E-01 0.576E 02
800.  0.989F 04 0.4T8E 07 0.104E 02 0.226E-01 0,466E 02
1000.  0.956E 04 0.449€ 07 0.997E 01  0.222€-01 0.375€ 02
1200,  0.928E 04 0.424E 07 0,951E 01  0.217E-01  0.304E 02
1400,  0.902E 04 0.401E 07 0.906E 01  0,212E-01 0,247 02
1600.  0.876E N4 0.379E 07 0.860E 01 0.207E-01 0,201 02
1800.  0.851E 04 0,358F 07 0.813€ 01  0.202E-01  0.163E 02
2000,  0.827E 04 0.338E 07 0,768 01  0.196E-01  0.133E 02
2200.  0.804E 04 0.320€ 07 0.722€ 01 0.190€-01  0,108E 02
2400,  0.7BlE 04 0.302E 07 0.673E 01  0.183E-01 0.878E Ol
2600,  O0.TS9E 04 0.286FE 07 0.622E 01 0.176E-01  0.714E 01
2800.  0.73TE C4 0.270E 07 0.565€ 01 0.167€-01 0,578E 01
3000.  O0.TL7E 04 0.255€ 07 0.SOTE 01  0.157€-01  0.4TOE Ol
3200,  0.698E 04 0.242F 07 0.455€ Ol  0.148E-01  0.383€ O1
3400,  0.6T9E 04 0.229E 07 0.407€ 01  0.140E-01  0.312€ Ol
3600.  0.661E 04 0.216F 07 0.365E 01 0.133E-01  0.253E 0Ol
3800,  0.643E 04 0,205 07 0.327€E 01  0.126E-01  0.206E 01
4000.  0.62SE 04 0.194E 07 0.,292€ 01  0.119€-01  0.168E 0l
4200.  0.608E 04 0.183E 07 0.261E 01 0.113€-01 0.137€ 0l
4400,  0.592E 04 0.173F O7 0,234 01  0.108E-01 0.111E Ol
4600.  0.575E 04 0.164F O7 0.209E 01 0.103E-01  0.906E 00
4800,  0.560E 04 0.155€ 07 0,187€ 01 0.981E-02 0.738E 00
5000.  0.544E 04 0.146E 07 0.16TE 01  0.939E-02  0.601E 00
5200,  0.529E 04 0.138F 07 0.149E 01  0.900E-02  0,4B9E-00
5400,  0.514E 04 0.131F 07 0.134E 01 0.8656-02 0.398E-00
5600.  O0.500E 04 0.123E 07 0.120€ 01  0.833E-02 0.324E-00
5800.  0.486E 04 0.116E O7 0.107E 01  0,804E-02  0.264E-00
6000.  0.472E 04 0.110E 07 0.962E 00 0.778E-02 0.215€-00
6500.  0.439E O4 0.950F 06 0.738E 00 0.723€-02 0.125€-00
7000.  0.408€ 04 0,819 06 0.575€ 00 0.682E-02 0.770E-01
7500.  0.379E 04 0.TOGE 06 0,459E-00 0.652E-02 0.461E-01
8000,  0.352E 04 0.,606E 06 0.377E-00 0.632E-02 0.276E~01
850C.  0.326E 04 0.520E 06 0.327€-00 0.622E-02 0.165E-01
9000.  0.,301E N4 0,444E 06 0.300E-00 0.621€-02 0.991%-02
9500.  0.27TE 04 0.379E 06 0.277E-00 0.621E-02 0.593E-02
10000.  0.,256E 04 0.323F 06 0,256E=-00 0.6206-02 0.355€-02
10500,  0.236E 04 0,276 06 0.236E-00 0,620E-02  0.213E-02
78

LOCKHEED MISSILES & SPACE COMPANY
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TABLE 29 CONTINUED

o o L

e e e

ALTITUDE CARBON DIOXIDE WATER VAPQOR SCATTERING
(METERS) PATH (KM)
11000. 0.218€ C4 0.,235E 06 0.218€E~00 0.619€-02 0.127€E-02
11500, 0.201F 04 0.201F 06 0.201€~00 0.619€-02 0.762E-03
12000, 0.186E 04 0.171€ 06 0.186€E-N0 0.619€E-02 0.457€-03
12500, 0.172E 04 0.146F 06 0.171E-00 0.618€-02 0.274€-03
13000. 0.158E 04 0,124E 06 0.158E-00 0.618F-02 0.164E-03
13500. 0.146E 04 0.106E 06 0.146E-00 0.618E-02 0.982E-04
14000, 0.135E 04 0.906E 05 0.135€-00 0.618E-02 0.589E-04
14500. 0.125E 04 0.772€ 05 0.125E-00 0.618E-02 Ce353E-D4
15000, 0.115F 064 0.659E 05 0.1156-00 0.618E-02 0.212E-04
15500, 0.106E 04 0.562E 05 G.106E-00 0.618E-02 0.127€-04
16000, 0.981€ 03 0.479E 05 0.980€E~-01 0.618E-02 0.761€-05
17000, 0.837€ 03 0.349€ 05 0.836E-01 0.618E-02 0.274E-05
18000, 0.713E 03 0.253E 05 0.713E-01 0.618E-02 0.985E~-06
19000. 0.608E 03 0.184E 05 0.608E-01 0.618E~02 0.355E-06
20000. 0.518E 03 0.134F 0S 0.518€E-01 0.618E-02 0.128€-06
21000, 0.442E€ 03 0.972E 04 0.442E-01 0.618E-02 0.460£E-07
22000. 0.376€ 03 0.705F 04 0.376E-01 0.618€E~-02 0.166E-07
23000. 0.321€ 03 0.511€ 04 0.320€E-01 0.618€E-02 0.596E-08
24000. 0.273E 03 0.371E 04 0.273€-01 0.618E-02 0.215€-08
25000. 0.232€E 03 0.269E 04 0.232E-01 0.618E-02 0.774E-09
26000, 0.198€ 03 0.194E 04 0.198€-01 0.618€-02 0.279€-09
27000, 0.168E 03 O.141€E 04 0.168E~-01 0.618E-02 0.100E-09
23000. 0.143€ 03 0.102E 04 0.143E-01 0.618E-02 0.362€E~10
2%9000. 0.122€ 03 0.737E 03 0.122E-01 0.618E-02 0.130€E-10
3C000. 0.104E 03 0.534E 03 0.104E-01 0.618E-02 0.470€~11
31000, 0.881€ 02 0.386E 03 0.881E~-02 0.618E-02 0.169E-11
32000, 0.750€ 02 0.280F 03 0.750€E~02 0.618F-02 0.610E~-12
33000. 0.639€ 02 0.203E 03 0.638E~02 0.618E-02 0.220€-12
34000, 0.544E 02 0.147F 03 0.543E-02 0.618€-02 0.793€~-13
35000. 0.463E "2 0.106F 03 0.462E-02 0.618E-02 C.286E-13
3600C. 0.394E 02 0.771E 02 0.393E~02 0.618E-02 0.103€-~-13
37000. 0.335E C2 0.558E 02 0.335E-02 0.618E-02 0.371E~14
38000. 0.285E 02 0.405€E 02 0.285€-02 0.618E-02 0.134E-14
39000, 0.243E 02 0.293€ 02 0.243E-02 0.618E-02 0.483€E-15
40000, 0.207E 02 0.213€ 02 0.207TE-02 0.618E-02 0.174E~15
41000, 0.176E 02 0.154€ 02 0.176E-02 0.618E-02 0.627E~16
42000, 0.150E 02 0.112E 02 0.150E-02 0.618E-02 0.226E-16
«3000. 0.128E 02 0.810E 01 0.128E=N2 0.,618E-02 0.815E-17
44000, 0.109€ 02 0.588E 01 0.109€-02 0.618E-02 0. 294E-17
45000, 0.927E 01 0.426E 01 0.926€E-03 0.618€-02 0.106E~-17
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TABLE 30 SLANT PATH INVEGRATION, ZENITH ANGLE=

ALTITUDE
{METERS)

0.
200,
00,
600,
800.

1000,
1200.
1400,
1600.
1800.

2000,
2200.
2400,
2600.
2800.

3000.
3200.
3400.
3600,
3800,

4000,
4200,
4400.
4600,
4800,

5000.
5200,
5400.
5600,
5800.

6000.
6500.
7000,
7500,
3000,

8500.
9000.
9500.
10000,
10500.

0.

ARCTIC SUMMER MOCEL ATMOSPHERE

CARBON O10XIDE
-] -]

fzudl fzuPdl
0.269E 03  0.102€E 06
0.263E 03 O,970F 05
0.256E 03  0.924E 05
0.250E 03 O.881EF 05
0.244E N3 0,839E 05
0.238€ 03 O.799E 05
0.233E 03 O.761F 05
0.227€ 03  0.726E 05
0.221E 03  0,689E 05
0.216E 03 0.656E 05
0.211E 73  0.624E 05
0.205E (3  0.594E 05
0.200E 03 0.565E 05
0.195€ 03 0.537E 05
0.191€ 03 O,510F 05
0.186E 03 0.485€ 05
0.181E 03  0O.4b6iE 05
0.176E 03  0.437F 05
0.172€ 03 0.415E 05
0.168E 63  0.394E 05
0.163E 03 0.374E 05
0.159E 03 0.355E 05
0.1556 03 0.337F 05
0.151E 03 0.320€E 05
0.147€ 03 0.303€E 05
0.143€E 03 0,.,287E 05
0.139E 03 0.272F 05
0.135€ 03 0,258€ 05
0.132E 03  0.244E 05
0.128E 03 0,231E 05
0.125€ 03 0,219E 05
0.117€ 03 0.191€ 05
0.109€ N3  O.166E 0S5
0.101E 03  O..144E 05
0.942E 02 0.125F 0S5
0.876E 02 0.l08E 05
0.814E 02 0.930E 04
0.756E 02  0.802E 04
0.702E 02 0.691€ 04
0.652E 02 0.595F 04

80

WATER VAPOR

S wdl

0.156E
0.142E
0.130€E
0.118E
0.107€

0.976€
0.888E
0,.,804F
0.727E
0.656E

0.592€ 00
0.534E NO
0.482E-00
0.435€-00
0.,392€-00

0.353€-00
0.318€~-00
002875‘00
002595‘00
0.233E-00

0.210€-00
0.190€-00
0.171€-00
0.155€-00
0.140E-00

0.127E-00
0.115€-00
0.105€E-00
0.953E-01
008705'01

007955-01
0.645€-01
0.53‘5‘“1
0.453€-01
0.3945'01

0.351€-01
0.321€-01
0.298€E-01
0.277€E-01
0.257€~01

Jf:“Vpdl

0.423€-02
0.405E~-02
0.389€E-02z
0.373€E-02
0.358E-02

0.344E-02
0.331€-02
0.318€-02
0.306E-02
0.295E-02

0.285E-02
0.276€E-02
0.267€E-02
0.259€E-02
0.251E-02

0.244E-02
0.238E-02
0.232E-02
0.227€-02
0.222E-02

0.217€-02
0.213€E-02
0.209€-02
0.206€-02
0.203E-02

0.,200E~02
001975‘02
0.195€E-02
0.193E-02
0.191€E~-02

0.189E-02
0.186E-02
0.183E-02
0.181E-02
0.180€-02

0.179€-02
0. 179E-02
0.179€-02
0.179€-02
0.179E-02

LOCKHEED MISSILES & SPACE COMPANY

DEGREES

SCATTERING
PATH (KM)

0.980€ 00
0.799E 00
0.652E 00
0.531€E 00
0.433€-00

0.353E-00
0.288E-00
0.235€-00
0.192€E-00
0.156E-00

0.127€-00
0.104E-00
0.84T7TE-01
0.690€-01
0.563€-01

004595-01
0.374E-01
0.3205€~-01
0.24%€E-01
0.203E~01

0.165E-01
0.135E-01
0.110E-01
00897E'02
0.731€E-02

0.596E-02
0.486E-02
0.396E-02
0.323E~-02
002645‘02

0.215€-02
0.129E-02
0.775€-03
0.465E-03
0.279€-03

0.168E-03
0.101E~03
0« 604E~-04
04363E-064
0.218E-04



" TABLE 30 CONTINUED

ALTITUDE CARBON DIOX1DE
l (METERS)
[, 11066,  0.605€ 02 0.513E 04
11500,  0.562F 02 D.442E 04
12000,  0.522E 02 0.381lF 04
12506.  0.484E 02 0.329E 04
13000,  0.450E 02 0.284E 04
13500.  0.418E 02 0.245E 04
14000,  0.388E 02 0.211E 04
14500.  0.360F 02 0.182E 04
15000,  0.335€ 02 0.157TE 04
15500,  0.311€ 02 0.135E 04
: 16000,  0.289€ C2 0.117€ 04
’ 17000,  0.249€ 02 0.870€ 03
18000,  0.215€ 02 0.649F 03
19000.  0.186E 02 0.483E 03
i 20000,  0.161E 62 0.361F 03
2100C.  0.139E 02 0.269€ 03
| 220C0.  0.120E 02 0.201F 03
23000.  0.104E 02 0.150F 03
240C0.,  0.895E N1  0.112E 03
2500C.  0.T74E 01 0.837E 02
26000,  0.669E 01 0.625E 02
27000,  0.579E 01  0.468F 02
28000,  0.501E 01  0.350E 02
. 29000,  0.433E 01  0.262F 02
3000C.  0.375F 01 0.196F 02
] 3100G.  0.325€ O1  0.147E 02
32000,  0.281E 01 0.110F 02
33000,  0.243E 01  0.826E 01
34000,  0.211E 01  0.619€ 01
1 35000,  0.183E 01  0.465E Ol
36000,  0.158E 01  0.349€ Gl
. 37000.  0.137E 01  0.262E 01
38000,  0.119€ 01 0.197E O1
- 39000,  0.103F 01 0.148F 01
40000.  0.894E 90 O0.111E C1
41000,  0.776E 00 0.836E 00
42000,  0.673F 00 0.629E 00
43000,  0.584E 00  0.474E-00
44000.  0.507E 00 0.357E-CO
45000,  0.440E-00 0.269E-00

81

WATER VAPOR

0.239€-01
0.221E-01
0.206€-01
0.191€-01
0.177e-01

0.165E-01
0.153E-01
0.142€-01
0.132€~01
°c123E‘01

0.114€E-0]
0.983€-02
0.869E°02
0.733E-02
0.633E-02

005475-02
0.473E-02
0.408F-02
0.353E-02
0.305€-02

0.264€E-02
0.228E-02
001985‘02
0.171E-02
0.148E£-02

0.128€-02
Ge.111€-02
0.960€-03
0.832F-03
C.T720E~03

0.,624E-03
0.541€E~03
0.469F-03
0.,407€~03
0.353F-03

0.306E-03
002655'ﬂ3
0.230€-03
0.200E-03
0,173€E-03

0.179E-02
0.179€E-02
0.179E-02
0.178€E-02
0.178€-02

0.178€E-02
0.178E-02
0.178E-02
0.178E-02
0.17BE-02

0.178E-02
0.178€E-02
0.177e-02
0.177€E-02
0.177E-02

0.177E-02
0.177E-02
0.176F-02
0.176E-02
0.176€-02

0.176E-02
0.176E-02
0.176E-02
0.175€E-02
0.175€-02

0.175€-02
0.175€-02
0.175€-02
0. 1T74E-02
0.174E-02

0.174E-02
O.174E-02
0.174E-02
0s.174E-02
0.173E-02

0.173E-02
0.173E~02
0.173€E-02
0.173€-02
0.173E-02

i LOCKHEED MISSILES & SPACE COMPANY

LMSC-A325516

SCATTERING
PATH (KM)

0.131E-04
0.78%€-05
0.471E-05
0.283E-05
0.170€-05

0.102€E-05
0.612€E~06
0.368E-06
0.221€E-06
0.133E~06

0.796E-07
0.287E-07
0.103E-07
0.373E-08
0.134€E-08

0.484E-09
0.174E~09
0.629E~10
0.227€~-10
0.817€E-11

0.295€E-11
0.106€E-11
0.383E-12
0.138E-12
0.497E-13

0.179E-13
0.646E~-14
0+233E~-14
0.B839E-15
0.302€E-15

0.109€-15
0.393E~-16
0.142€-16
0.511E-17
0.184E-17

0.663€E-18
0.239E~18
0.862E~19
0.311€E-19
0.112E-19



LMSC~-A325515

TABLE 31, SLANT PATH INTEGRATION, ZENITH ANGLE= 30,000 DEGREES
ARCTIC SUMMER MOCEL ATMOSPHERE

ALTITUDE CARRON DI0XIDE WATER VAPOR SCATTERING
(METERS) . - o = PATH (KM)
W
J udl J,uPdl [, wdl Iz /pd1l
0. 0.310€ 93 0.117€ 06 0.180E 01 0.488E-02 0.113€ 01
200, 0.303E 03 0.112E 06 0.164E 01 0.467E-02 0.923E 00
400, 0.296E 03 0.107€ 06 0.150E 01 0.448E-02 0,752€ 00
600, 0.289€ 03 0.102E 06 0.136E 01 0.430E-02 0.613E NO
800. 0.2R2€ 03 0.969F 05 0.124E 01 0.413e-02 0.500E uO
1006. 0.275€ 03 0.923€ CS 0.113E 01 0+396E-02 0.408E-00
1200, 0.269E 03 0.879E 05 0.102€ 01 0.382E-02 0.333E-00
1400. 0.262€ 03 0.836F 05 0.928¢€ 00 0.367€-02 0.271E-00
1600. 0.2%6E N3 0.796E 05 0.839€ 00 0.353€-02 0.,221€-00
1800, 0.249E 03 0.757€ 05 0.758E 00 0.341E-02 0.180E-00
2000. 0.243E 03 0.721€ 05 0.684E 00 0.329€-02 0.147E-00
2200, 0.237€ 03 0.685E 05 0.617E 00 0.3186-02 0.,120€-00
240C. 0.231€ 03 0.652¢ 05 0.556E 00 0.308E-02 0.977€-01
2600, 0.226E 03 0.620E 05 0.502€ 00 0.298E-02 0.797E-01
2800, 0.220F 03 0.509E 05 0.452€E-00 0.290£-02 0.,650£-01
3006cC. 0.214€ 03 0.560F 05 0.408€E-00 0.282E-02 0.530€-01
3200. 0.209€ 03 0.532F 05 0.368E-00 0.274E-02 0.432E-01
340G, 0.204E 03 0.505E 05 0.331€-00 0.267€-02 0.352E-01
3600, 0.198€ 03 0.480€ 0S5 0.299€E-00 0.261E-02 0.,287e-01
380C. 0.193€ 03 0.455E 05 0.269€-00 0.256E-02 0.234E-01
4000, 0.188E 03 0.432€E 05 0.243E-00 0.250E-02 0.191€E-01
4200, 0.184F 03 0.410F 05 0.219E-00 0.246E-02 0.156E~01
4400. 0.179€ 03 0.389F 05 0.198€-00 0.241E-02 0.127€-01
4600. 0.174E 03 0.369F 05 0.179€-00 0.237€-02 0.104€E-01
4800, 0.170€ 03 0.350F 05 0.162E~00 0.234E-02 0.844E-02
500C. 0.165€ 03 0.332E 05 0.147E-00 0.230€-02 0.688E~02
$2C0. 0.161E 03 0.314E 05 0.133€-00 0.227€-02 0.561E-02
5400, 0.156E 93 0.298€ ©5 0.121E-00 0.2256-02 0,458E-02
560C. 0.152€ 03 0.282F 05 0.110E-00 0.222€-02 0.373€E-02"
5800. 0.148E 03 0.267E 05 0.100€E-00 0.220€-02 0.304€E-02
6000. 0.144E 23 0.253€E 05 0.918E-01 0.218E-02 0.,248€E-02
6500, 0.135€ 03 0.220E 05 0. T44E=-0] 0.214€-02 0.149€E-02
7000. 0.125€E 03 0.191€E 05 0.616E-01 0.211€E-02 0.894E-03
7500. 0.117E 03 0.166F 05 0.522€-01 0.209€-02 0,537€-03
8000, 0.109€ 03 0.144F 05 0.454€-01 0.208E-02 0.,322€-03
8500, 0.101E 03 0.124F 05 0.405€E-01 0,207€-02 0.194€E-03
9000. 0.940E 02 0.107€ 05 0.371€-01 0.206E~-02 0.116E-03
9500, 0.873E 02 0.925F 04 0+344F-01 0.206E-02 0.,698E-04
10000. 0.810E 02 0.798E 04 0.319€-01 0.206E-02 0.419E-04
10500, 0.752E 02 0.6887F 04 0.,297€E-01 0.206E-02 0.251€-04
82
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TABLE 31 CONTINUED

ALTITUDE CARBON DIOXIDE WATER VAPOR SCATTERING
(METERS) PATH (KM)
11000, 0.698E 02 0.,593E 04 0.275€-01 0.206E-02 0.151€E-04
11500. 0.648E 92 0.511E 04 0.256€E-01 0.206€-02 0.906E-05
12000. 0.602E 02 0.440E 04 0.237€-01 0.206E-02 0.544E-05
12500. 0.559E 02 0.380E 04 0.220€E-01 0.206E-02 0.327€-05
13000. 0.519E 02 0.,327€ 04 0.205€-01 0.205€-02 0.196E-05%
13500. 0.482€ 02 0.282E 04 0.190€-01 0.2056-02 0.118E-05
14000. 0.448E 02 0.244E 04 0.177€E-01 0.205€-02 0.707€-06
14500, 0.6156E 02 0.210€ 04 0.164E-01 0.205€-02 0.425E-06
15000. 0.386E€ 02 0.181F 04 0.152€-01 0.205€-02 0.255€-06
15500, 0.359E 02 0.156E 04 0.142€-01 0.205€E-02 uU.153E-06
16000. 0.334E 02 0.135E 04 0.132E-01 0.205€E-02 0.919€-07
17000. 0.288E 72 0.100F 04 0.114E-01 0.205e-02 0,.331E-07
18000, 0.249E 02 0.749E 03 0.980E-02 0.204E-02 0.119€E-07
19000. 0.215E 02 0.558F 03 C.B46E-02 0.204€E-02 0.430€-08
20000, 0.185€ 02 0.416E 03 0.731€E-02 0.204€E-02 0.155€-08
21000. 0.160F 02 0.311E 03 0.631E-02 0.204E-02 0.559E-09
22000, 0.138E 02 0.232E 03 0.546E-02 0.204£-02 0.201€E-09
23000. 0.120E 02 0.173E 03 0.471E-02 0.203€-02 0.726E-10
24000. 0.103E 02 0.129€ 03 0.408E£-02 0.203€-02 0.,262€E~-10
25000, 0.894€ 01 0.9646E 02 0.352€E-02 0.203E-02 0.943E-11
260C0. 0.773€ 01 0.722€ 02 0.305€-02 0.203E-02 0+.340E-11
27000. 0.668E 01 0.540E 02 0.264E-02 0.2026-02 0.123E-11
28000, 0.578E 01 0.404EF 02 0.228€E~-02 0.202E-02 0.442E-12
29000, 0.500E£ 01 %+302€ 02 0.197€-02 0.202F-02 0,159E~-12
30000. 0.433E 01 0.226€ 02 0.171€-02 0.202€-02 0.574E-13
31000, 0.375¢ 01 0.170E 02 0.148E-02 0.202€-02 0.207€E-13
32000. 0.325E€ 91 0.127E 02 0.128E-02 0.201€-02 0.746E-14
33000, 0.281€ 01 0.953€ 01 O.111€-02 0.201E-02 0.269E-14
34000. 0.243E 01 0.715€ 01 0.960E~03 0.201E-02 0.969E-15
35000, 0.211E 01 0.536F 01 0.,832€E~-03 0.201E-02 0.349E-15
36000, 0.183E 01 0.403E 01 0.721€-03 0.201€-02 0.126E-15
37000. 0.158€ 01 0.302E 01 0.625E-03 0.200E-02 0.454E~-16
38000, 0.137€ 01 0.227€ 01 0.541E-03 0.200E-02 0.164E-16
39000. 0.119E 01 0.171€E 01 0.469E-03 0.200€-02 0.590€~-17
40000. 0.103€ 01 0.128€ 01 0.407E-03 0.,200E-02 0.213E-17
4100C. 0.896€ 00 0.965€ 00 0.353E-03 0.200E-02 0.766E~18
42000, 0.77T7€ 00 0.726€ 00 0.306E-03 0.199€E-02 0.276E-18
43000, 0.674E 00 0.54T7E€ 00 0.266E-03 0,199€-02 0.,995E-19
44000, 0.585€ 00 0.412E-00 0.231€~-03 0.199€E-02 0.359E-19
45000, 0.508E 00 0.310E-00 0.200€E-03 0.199€-02 0.129€-19
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TABLE 32, SLANT PATH INTEGRATION, ZENITH ANGLE= 50,000 DEGREES
ARCTIC SUMMER MOCEL ATMOSPHERE

ALTITUDE
METERS)

200.
400,
600.
800.

1000,
1200.
1400.
1600,
1800,

200C.
2200,
2400,
26C0.
2800,

3000.
3200.
3400.
3600.
3800.

4000,
4200,
4400,
4600,
4800.

5000.
5200,
5400.
5600.
5800,

600C.
6500.
7000.
7500,
8000,

8500,
9000.
9500.
10000.
10500,

CARBON DIOXIDE

[ -]
fzudl

0.418E
0.408E
0.398¢
0.389E
0.379E

0.370E
0.361C
0.353E
0.344E
0.336E

0.327E
0.319¢E
0.311E
0.304E
0.296¢

0.289E
0.,281E
0.274E
0.267E
0.260F

0.254E
0.24TE
0.241FE
0.234E
0.228E

0.222E
0.216E
0.210E
0.205E
0.199E

0.194E
0.181€
0.169€
0.157€
0.146E

0.136E
0.126E
0.117€
0.109¢
0.101€

03
03
03
03
03

-~}

J,uPdl

0.158E
0.151F
0.144E
0.137E
0.130E

0.124E
0.118F
0.113E
0.107F
0.102E

0.970E
0.923€
0.878E
0.834F
0.793E

0.754E
0.716E
0.680¢E
0.646E
0.613E

0.582€E
0.,552E
0.524F
0.,497E
0.471E

0.44TE
0.423E
0.401E
0.380€
0.360F

0.340E
0.296E
0.258¢E
0.,224E
0.194E

0.168F
0.145E
0.125E
0.107E
0.926E

06
06
06
06
06

06
06
06
06
06

84

WATER VAPOR

fzwdl

0,242E
0.221E
0.202€
0.184E
0.167TE

ol
o1
nl
01
01

0.152¢
0.138E
0.125E
0.113€
0,.,102¢

01
01
o1
o1
01

0.921E
0.830E
0.,749E
0.676E
0.609E

00
00
no
00
0o

0.549E 00
0.,495€-00
0.446€-00
0.402€-00
0.363€-00

0.327€-00
0.295€E-00
0.267€-00
0.241€-00
0.218€-00

0.197E-00
0.179E-00
0.163E-00
001485'00
0.135€E-00

0.124€E-00
0.100€-00
0.829€-01
0.,703E-01
0.612€E-01

0.546E-01
0+499E-01
0.463E-01
0.430€-01
00399E‘0‘

I:‘”/pdl

0.655E~02
0.628E-02
0.602€-02
0.577E-02
0,554E-02

0.532E-02
0.512€E-02
OO‘QZE-OZ
0.4T4E-02
0.457€E-02

0.441E-02
0.426€E-C2
0.412€-02
OQQOOE-OZ
0.,388€-02

0.,377TE-02
0.367E-02
0.358E-02
0.350E-02
C.342E-02

0.335€-02
00329E'02
0.323E-02
0.318€-02
0.313E-02

0.308E-02
0.304E-02
0.300E-02
0.297€-02
0.294E-02

0.292€E-02
0.286€E-02
0.282€-02
0.279€-02
0.278E-02

0.276E-02
0.276E-02
0.276E-02
00276E'02
0.276E-02

LOCKHEED MISSILES & SPACE COMPANY

A s B RIS Kt A 4

SCATTERING
PATH (KM)

0.152€ 01
0.124€ 01
0.101€ 01
0.826E 00
0.674E 00

0.549E 00
0.448E-00
0.365E-00
0.298E-00
0.243E-00

0.198€-00
0.161€E~00
0.132€-00
0.107E-00
0.875€E-01

0.714E-01
0.582E-01
0.475€-01
0.387E-01
0.316€E-01

0.257€-01
0.210€E-01
0.171E-01
0.139€-01
0.114E-01

0.927€E-02
0.756€~02
0.617E-02
0.503€E-02
0.410E-02

0.334E-02
0.201€E-02
0.120€-02
0.723€E-03
0.434E-03

0.261E-03
0.157E-03
0.940€-04
0.564E-04
0.339E-04



f—_"

oy oy

TABLE 32 CONTINUED

ALTITUDE
METERS)

11000.
11500.
12000,
12500,
13000.

135C0.
14000,
14500.
15000.
15500.

16000,
17000,
18000,
19000,
20000.

210C0.
2200¢C.,
23000,
24000,
25000,

26000.
270C0.
28000,
29000.
30000.

31000.
32000.
33000.
34000,
35000,

36000.
37000.
38000.
39000.
40000.

41000.
%2000,
43000,
44000,
45000,

CARBON 010XI0

0.940E
0.873E
0.810€E
0.753E
0.699E

0.649E
0.603E
0.560E
0.520€
0.483E

0.449E
0.387E
0.334E
0.289¢
0.249E

0.215€E
0.186E
0.161€E
0.139E
0.120€

0.104E
0.899E
0.778€
0.673E
0.583E

0.504€
0.437€
0.378€
0.328E
0.284E

0.246E
0.213€
0.185€E
0.160E
0.139€E

0.121E
0.105€
0.907E
0.787E
0.683¢E

t————

0.798E 04
0.688E 04
0.593E 04
0.511€ 04
0.441E 04

0.380E 04
0.328E 04
0.283E 04
0.244E 04
0.211E 04

0.182€E 04
0.135€ 04
0.101E 04
0.752€ 03
0.560E 03

0.418€ 03
0.312€ 03
N.233€ 03
0.174€ 03
0.130F 03

0.972E 02
0.727E 02
0.544E 02
0.407€ 02
0.305%E 02

0.228E 02
0.171€ 02
0.128€ 02
0.963€ 01
0.722€ 01

0.542€ 01
0.407€ 01
0.306E 01
0.230€ 01
0.173€ 01

0.130€ 01
0.978E 00
0.736€ 00
0.554F 00
0.418€E-00

86

WATER VAPQOR

0.,371E-01
003“5‘01
0.320€E-01
0.297€-01
002765-01

0.256€E-01
0.238E-01
0.221€-01
0.205€E~-01
0.191€-01

0.177€-01
0.153E-01
0.132€-01
0.114E-01
0.984E-02

0.850€E-02
0.T34E-02
0.634€E-02
0.548€-02
0.,474E-02

0.410E-02
0.355€E-02
0.307€E-02
0.265€-02
0.230E-02

0.199€E-02
0.172€-02
0.149E-02
0.129€-02
0.112€-02

0.970€-03
0.840E-03
0.,729€E-03
0.632€6-03
0,548€E-03

0.475€-03
0.412€E-03
0.358E-03
0.310€-03
002695'03

0.27%5E~02
0.275€~-02
0.275€-02
0.275€-02
0.275€-02

0.275€e-02
0.275€-02
0.,274€-02
0.274€E-02
0.274E-02

0.274E-02
0.274E-02
0.273€-02
0.273E-02
0.273E-02

0.272€-02
0.272€-02
0.272€E-02
0.272€-02
0.271€-02

0.271€-02
0.271E-02
0.271€-02
0.270€E-02
0.,270€E-02

0.270€-02
0.269€-02
0.269€-02
0.269E-02
0.269E-02

0.268E-02
0.268E-02
0.268E-02
0.267€-02
0.267€E-02

0.267€-02
0.267E-02
0.266E-02
0.266E-02
0.266E-02

LOCKHEED MISSILES & SPACE COMPANY

LMSC-A825815

SCATTERING
PATH (KM)

0.203E~-04
0.122€-04
0.733E-05
N, 440E-05
0026‘5-05

0.159E-05
0.952E-06
0.572E-06
0.343€E-06
0.206E-06

0.124E-06
0.446E~07
0.161E-07
0.580E-08
0.209E-08

0.753E-09
0.271€E-09
0.978E-10
0.353€E-10
0.127E-10

0.458E~11
0.165€-11
0.595E~-12
0.215€-12
0.773E-~13

0.279€E~13
0.100€-13
0.362E-14
0.131E-14
0.470€E~19

0.170E~-15
0.611E-16
0.220E~-16
0.794€E-17
0.,286E~17

0.103E~-17
0.372e~18
0.134E~18
0.483E-19
00‘7‘5"9



LMSC-A32565615

TABLE 33, SLANT PATH INTEGRATION,

ALTITUDE
{METERS)

0.
20C.
400,
600,
800,

1000.
1200,
140C,
1600.
1860.

2000,
2200,
2400,
2600,
2800,

30C0.
3260,
3400,
3600.
3800.

4000,
4200,
4400,
4600,
4800,

5000.
5200.
54C0.
5600.
5800.

6000,
650C,
7000.
75C0.
8000.

8500,
9000,
9500,
10000.
10500.

CARBON DIOXIOE

ARCTIC SUMMER MOCEL ATMOSPHERE

x
fzudl IzuPdl
0.780E N3  0.,296E 06
0.762E 03  0.283E 06
0.744E 03 0,.269E 06
0.726E 03 0.257E 06
0.709E 03  0.244E 06
0.692E 03 0.233E 06
0.675E 03  0.222E 06
0.659€E 03 0,211E 06
0.643E 03 0,.201E 06
0.627E 03 0.191E 06
0.611€ 03 0,.182E 06
0.596E 03 0.173E 06
0.582F 03 0,164E 06
0.567E 03 0.156E 06
0.553€ 03 0.149F 06
0.539F 03  0.141E 06
0.525€ 03  0.134E 06
0.512E 03 O0.127E 06
0.499€ 03 0.121€ 06
0.486E 03 0.115€ 06
0.474E 03 0.109E 06
0.461€E 03 0.103E 06
0.449E 03 0.981€ 05
0.438E 03  0.931€ 05
0.426€ 03  0.883E 05
0.415€ 03  0.837E 05
0.404F 03  0.793E 05
0.393F 03 0.751C 05
0.383E 03 0.712€ 0S5
0.372€ 03 0.674E 05
0.362€ 03  0.638E 05
0.338E 03  0.556E 05
0.315€ 03  0.483E 05
0.294E 03  0.419E 05
0.274E 03  0.363E 05
0.254E 03 . 0.314€ 05
0.236E 03  0.271E 05
0.219€ 03  0.234E 05
0.204€ 03 0.,201€ 05
0.189E 03 0.173E 05

MATER VAPOR

(<]
J,wadl

0.454E 01
0.415€E 01
0.374E 01
0.345€ 01
0.314E 01

0.285E 01
0.259¢ 01
0.234€ 01
0.212€ 01
0.191E 01

0.173E 01
0.156E 01
0.141E 01
0.,127€ 01
0.,114€ 01

0.103E 01
0.928E 00
0.837€ 00
0.754E 00
0.680E 00

0.613E 00
0.553E 00
0.500€E-00
0.451€-00
0.408€-00

0.370E~00
0.3355‘00
0.305€-00
0.277€-00
0.253€-00

0.231E-00
0.187€E-~00
0.155€E~00
0.131E-00
0.114E-00

0.102€~00
0.,932E~01
0.865E~01
0.803E~01
007‘5E‘°l

(-]
fz“Vpdl

0.121€-01
0.116E-01
0.111€-01
0.107€-01
0.102€-01

0.980E-02
0.942E-02
0.906E~-02
C.871E-02
0.839E-02

0.809€E-02
0.781€E-02
0,75%€-02
0.732€-02
0.710E-02

0.690€-~02
0.671E~02
0.654E-02
0.638E~02
0.5624E~02

0.611E~02
0.598E-02
0.587E-02
0.57T7E-02
0.568€E-02

0.560E-02
0.552€~-02
0.545E-02
0.539€E-02
0.534E-02

0.529E-02
0.519E-02
0.511E-02
0.506E-02
0.502E-02

0.500E-02
0.499E-02
03‘995’02
0.499E-02
0.,498E-02

LOCKHEED MISSILES & SPACE COMPANY

ZENITH ANGLE= 70,000 DEGREES

SCATTERING
PATH (KM)

0.286E 01
0.233E 01
0.190E 01
0.155€ 01
0.127¢€ 01

0.103€ 01
0.841E 00
0.686E 00
0.559€ 00
0.456E-00

0.372E-00
0.303€-00
0.247€-00
0.202e~00
0.164E~-00

0.134E-00
0.109€~-00
0.891E-01
0.727E-01
0.593¢€-01

0.483E~01
0.394E~01
0.321€-01
0.252€E~-01
0.214E~-01

0.174€-01
0.1642€-01
0.116E-01
0,944E-02
0.770€E-02

C.628E-02
0.377E-02
0.226E-02
0.136€-02
0.816€-03

O.#QOE‘OB
0.294E-03
001765‘03
0.106E~03
0.636E-04



LMSC~A3256515

TABLE 33 CONTINUED

Pt puemi  (eemed N NN G MM e

R——

o -

ALTITUDE CARBON DIOXIDE WATER VAPOR SCATTERING
(METERS) PATH (KM)
110060, 0.176E 03 0.149€ 0S5 0.692€-01 0.498€E~02 0.382E-04
11500, 0.163E 03 0.129€ 05 0.643E-01 0.498E-02 0.229E-04
12000, 0.151€ 03 0.111€E 05 0.597e-01 0.498€-02 0,138E~04
12500, 0.141E 03 0.958€ 04 0.554E-01 0.497E-02 0.826E-~05
13000. 0.131E 03 0.826E 046 0.515€-01 0.497E-02 0,496E-05
13500. 0.121€ 03 0.712€ 04 0.478E-01 0.497E-02 0.298E-05
14000, 0.113E 03 0.614E 04 0.444E-0] 0.497E-02 1 179E-05
14500, 0.105E 03 0.530FE 04 0.412E-0] 0. 498E-02 0, 107€-05
15000. 0.971E 02  Q.457€ 04 0,.383€-01 0.496E-02 0,645E~06
15500, 0.902€ 02 0.394E 04 0.356E-01 0.496E-02 0,3876-~06
16000. 0.838E 02 0.340E 04 0,331E-01 0.4956-02 0,2326-06
17000. 0.723E 02 0.254€E 04 0,285g-01 0.495€E-02 0.838£~07
18000. 0.625€ 02 0.189€E 064 0.246E~01 0.494E-02 0,.3026~07
19000, 0.539€E 02 0.141F 04 0.213E~01 0+494E-02 0.1096~07
20000, 0.466E 02 0.105E 04 0,.184E~01 0.493E-02 0.392E-08
21000. 0.402€ 02 0.783€ 03 0.159€~01 0.493E~02 0.141€~08
22000. 0.348E 02 0.585€ 03 0.137€-~01 0.492E-02 0,.510£~09
23000, 0.300E 02 0.437€ 03 0.118E-0] 0.492E-02 0,184E~09
24000, 0.260€ 02 0.326E 03 0.102€6~01 0.491E-02 0.662E~10
25000, 0.225¢€ 02 0.244E 03 0.885€E~N2 0.491E-02 0.23%9€~-10
26000, 0.194E 02 0.182€ 03 0.766E-02 0. 490E~-02 0.860E~11
27000, 0.168E 02 («136E 03 0.662F-02 0,490E-02 0.310€~-11
28000, 0.145E 02 0.102E 03 0.573E-02 0,489E-02 0,.112E~11
29000, 0.126€ 02 0.763E 02 0.496€-02 0.489E-02 0.403E-12
30000, 0.109€ 02 0.5T1E 02 0.429€-02 0.488€6-02 Ce145€-12
31000. 0.942€ 01 0.428E 02 0.371€~02 0.,488E-02 0,523E~-13
32000. 0.816E 01 0.321E 02 0.322E-02 0.487E-02 0.189E~-13
33000, 0.706E 01 0.240€E 02 0,278€-02 0.487€-02 0.680E~-14
34000. 0.612€ 01 0.180€ 02 0.2641E~02 0,4B6E-02 0,245E~14
35000. 0.530€ 01 0.135€ 02 0.209E~02 0.486E-02 0.883E-15
36000, 0.459€ 01 0.102€ 02 0.181E~02 0,4856-02 0.318E-15
37000. 0.398€ 01 0.763€ 01 0.157€E~02 0,485€-02 0,115E-15
38000. 0.345€ 01 0.573€ 01 0.136€~02 0,4B4E-02 0,414E-16
39000. 0.299¢ 01 0.431E 01 0.118E-02. 0,484E-02 0.149E-16
40000, 0.259€ 01 0+324E 01 0.102E-02 0,483E-02 0.537€-17
€100C0. 0.225€ 0Ol 0.243€ 01 0.887E-03 0.483€-02 0e 194E-17
42000, 0.195€ 01 0.183F 01 0. 770€~-03 0,482E-02 0.698E-18
43000, 0.169€ 01 0.138F 01 0.6686~03 0,482E-02 0,252E-18
44000, 0.147€ 01 0.104E 01 0.,580E-03 0,481E-02 0,907E-19
«5000. 0.128€ 01 0.782€ 00 0.503€-03 0,481€E-02 0.327€-19
87

LVOCKHEED MISSILES & SPACE COMPANY




LMSC-A325515

TABLE 34, SLANT PATH INTEGRATION, ZENITH ANGLE= 80.C00 DEGREES

ALTITUDE
{METERS)

0.
200,
400.
600.
800.

100C.
1200.
140C.
1600.
1800.

2000,
220C,
2460,
2600.
2800.

3000.
3200.
3400.
3600,
3800.

4000C.
4200.
4400,
4600,
4800,

5000.
5200.
5400.
5600.
5800.

6000,
6500,
7000.
7500,
8000,

8500.
9000,
9500.
10000.
10500.

CARBON DIOXIDE

oo

Izudl

0.150€
0.147E
0.143E
0.140E
0.136E

0.133€E
0.130E
0.127€
0.124E
0.121€

C.118E
0.,115€
0.112€
0.109€E
0.106E

0.104€
0.101E
0.986E
0.961E
0.936E

0.912€
0.888E
0.865E
0.843E
0.821E

0.799E
0.778E
0.757€
0.737E
0.71TE

0.698E
0.651€
0.607E
0.566E
0.527E

0.490E
0.455E
0.,422E
0.392E
0.364E

-}
J,urdl

0.57T7€ 06
0.550€ 06
0.524E 06
0.499F 06
D.4T6E 06

0.453E 06
0.431F 06
0.411E 06
0.391E 06
0.372E 06

0.354E 06
0.337€ 06
0.320€ 06
0.304F 06
0.289E 06

0.275€ 06
0.261F 06
0.248F 06
0.235E 06
0.224E 06

0.212E 06
0.201E 06
0.191€E 06
0.181E 06
0.172E 06

0.163E 06
0.154E 06
O.l145c 06
0.139E 06
0.131E 06

0.124E 06
0.108E 06
0.940€F 05
0.816E 05
0.707F 05

0.611E 05
0.528€ 05
0.455E 05
0.392E 05
0.338€ 05

ARCTIC SUMMER MODEL ATMOSPHERE

WATER VAPOR

(=]
J,wal

0.888F 01
0.811E 01
0.740E 01
0.674E 01
0.613F 01

0.557E 01
0.506E N1
0.458E 01
0.415€E 01
0.374E 01

0.338E 01
0.304€ 01
0.275E 01
0.248E 01
U.223E 01

0.201€ 01
C.181E 01
0.163E 01
0.147E 01
0.133E 01

0.120€ 01
0.108E 01
0.974E 00
0.879€ 00
0.795E 00

0.720E 00
0.652€ 00
0.592¢ 00
0.539E 00
0.491€E-00

0.449€-00
0.363€-00
0.300F-00
0.,254E-00
0.,220€E-00

0.196€-00
0.,179E-00
0.167E-00
0.155€~-00
0.143€E-00

f:“vpdl

0.226E-01
0.2164E-01
0.,207E-01
0.198E-01
0.189E-01

0.181€E-01
0.174E-01
0.167E-01
0.160€E-01
0.154€E-01

0.148€E-01
0.142E-01
0.137€-01
0.133E-01
0.128E-01

0.125E-01
0.121E-01
0.118E-01
OQII‘E'OI
0.112€-01

001095‘01
0,107e-01
0.104E-01
0.102£-01
0.101E-01

0.990E-02
0.976E-02
0.962€-02
0.950E-02
00939E‘°2

0.929€-02
0.909€E-02
0.895€E-02
0.884E-02
0.878€E-02

0.873€-02
0.872€-02
0.871E-02
0.,870€-02
0.870€-02

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.562€ 01
0.458E 01
0.374E 01
0.305E 01
0.248E 01

0.203€ 01
0.165E 01
0.135€ 01
0.110€ 01
0.895€ 00

C.730E 00
0.595€ 00
0.485E-00
0.396E-00
0.323E-00

0.263€-00
0.215E-00
0.175€E-00
0.143E-00
0.116E~00

0.949€E-01
0.773E-01
0.631E-01
0.514E-01
C.419E-01

0.,342E-01
0.279€-01
0.227€-01
0.185€E-01
0.151€E-01

0.123€-01
0.740E~02
0.444E-02
0.26TE-02
0.160E-02

0.961E-03
0.577€-03
0.346E-03
0.208E-03
0.125€-03



LMSC-A326515

TABLE 34 CONTINUED

P

cams O b WS B ey pessd et

ALTITUDE CARBON DIOXIDE WATER VAPOR SCATTERING
(METERS) PLTH (KM)
11000. 0.338E 03 0.291€E 0* 0.133€E-00 0.869E-02 0.750E-04
11500. 0.314E 03 0.251€ O 0.124€~-00 0.869E-02 0.450E-04
12000. 0,291E 03 0.216E 05 0.115€-00 0.868E-02 0.270E-04
12500. 0.270€ 03 0.186E 05 0.107E-00 0.868E-02 0.162E-04
13000. 0.251€ 03 0.161€E 05 0.990E-01 0.867E-02 0. 974E-05
13500. 0.233€ 03 0.139E 05 0.920€E-01 0.867€E-02 0.585E-05
14000, 0.217E 03 0.120€ 05 0.854E-01 0.866E-02 0.351€-05
14500, 0.201€ 03 0.103F 05 0.793E-01 0.866E~-02 0.211E-05
1500C. 0.187E 03 0.890E 04 0.737€-01 0.865E-02 0.127e-05
15500. 0.174€ 03 0.768E 04 0.684E-01 0.865E-02 0.T760E-06
1,000, 0.161E 03 0.662E 04 0.636E~-01 0.864E-02 0.456E~06
17000. 0.139E 03 0.493E 04 0.549€~-01 0.863E-02 0.164E-06
18000, 0.120€ 03 0.367E 04 0.474E-01 0.862€-02 0.592E~-07
19000. 0.104E 03 0.274E 04 0.409E-01 0.861E-02 0. 214E-07
20000. 0.896E€ 02 0.204€ 04 0.353E-01 0.860E-02 0.770E-08
21000. 0.774E 02 0.152E 04 0.305€-01 0.859€-02 0.277E-08
22000. 0.669E 02 0.114F 04 0.264E-01 0.859E-02 1.000E-09
23000, 0.578€ 02 0.849E 03 0.228€-01 0.858E-02 0.360€-09
24000. 0.499€ 02 0.634E 03 0.197€-01 0.857€E-02 0.130E-09
25000. 0.432E 02 0.474F 03 0.170E-01 0.856E-02 0.468E-10
26000, 0.373€ 02 0.354€ 03 0.147€E-01 0.855€-02 0.169E-10
27000. 0.323E 02 0.265E 03 0.127E-01 0.854E-02 0.608E-11
28000, 0.279€ 02 0.198E 03 0.110E-01 0.853E-02 0.219E-11
2900C. 0.242€ 02 0.148€ 03 0.953E-02 0.852E-02 0.790E-12
30000. 0.209€ 02 O.111E 03 0.825€E-02 0.851€-02 0.285E-12
31000. 0.181E 02 0.832€ 02 0.714E~02 0.851€E-02 0.103E~-12
32000. 0.157€ 02 0.624€ 02 0.618E-02 0.,850E-02 0.370€~13
33000. 0.136E 02 0.468E 02 0.5356-02 0.849E-02 0.133€-13
34000. 0.118E 02 0.351E 02 0.464E 02 0.,848E-02 0.48lE-14
35000. 0.102€E 02 0.263E 02 0.402€E-02 0.84T7€-02 0.173E-14
36000, 0.883E 01 0.197E 02 0.348€E-02 0.,846E-02 0.625E~15
37000. 0.765E 01 D.148E 02 0.302€-02 0.845E-02 0.225E-15
38000, 0.663E 01 0.111E 02 0.261E-02 0.8456-02 0.8l12E~16
39000. 0.575€ 01 n.837€ 01 0.227€E-02 0.844E-02 0.293E-16
40000, 0.499€ 01 0.629€ 01 0.197€-02 0.843E-02 0.105€~16
41000, 0.432€ 01 0.473€ 01 0.170E-02 0.842E-02 0.380E-17
42000, 0.375E 01 0.356E 01 0.148E-02 0.,841E-02 0.137E-17
43000, 0.325€ 01 0.268F 01 0.128€-02 0.840E-02 0. 494E-18
44000, 0.262E 01 0.202€ 01 0.111€-02 0.840E~02 O0.178E-18
45000. 0.245E 01 0.152€ 01 0.967E-03 0.839E-02 0,642E~19
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TABLE 35, SLANT PATH INTEGRATION, 2ENITH ANGLEs 85,000 DEGREES
ARCTIC SUMMER MODEL ATMOSPHERE
ALTITUDE CARBON D[OXIODE WATER VAPOR SCATTERING
(METERS) - ~ - - PATH (KM)
w
jzudl fzupdl fzwdl jz /pdl
c. 0.278E 04 O0.,110E 07 0.173E 02 0.402E-01 O0.111E 02
200, 0.271E 04 0,105E 07 0.158F 02 0.383E-01 0.902E 01
400. 0.265E 04 1,000E 06 O0.144E 02 0.365E-01 0.736E 01
600, 0.258E 06 0,953FE 06 0.131FE 02 0.3476-01 0.600E 01
800. 0.232E 04 0.908E 06 O0.119E 02 0.331E-01 O0.489E 01
1000. 0.246E 04 0.B64E 06 J,108E 02 0.3156-01 C.399E Ol
1260. 0.240F 04 0.,823E 06 0,984E 01 0.301E-01 0.325E 01
1400, 0.234E 064 0.784E 06 0.891E 01 0.2876-01 0.265E 01
1600. 0.229E 04 0,746E C6 0.805€ 01 0.274E-01 0.216E Ol
1800, 0.223E 04 O0.710E 06 0.727€ 01 0.261€-01 O0.176E Ol
2000. 0.218E 04 0.675E 06 0.655E 01 0.250E-01 0.144E 01
2200. 0.212E 04 0.643E 06 0.591E N1 0.2396-01 0.117€ Ol
2400, 0.207E 04 O0.611FE 06 0.533E 01 0.2306-01 0.955€ 00
2600, 0.202E 04 0,581E 06 O0.480E 01 0.221€E-01 0.779€ 00
2800, 0.197€ 04 0.552FE 06 0.432€E 01 0.212E-01 0.635E 00
3000. 0.192E 04 0.525€ 06 (.389E 01 0.2056-01 0.518€ 00
3200, 0.187E 04 0,499E 06 0.351E 01 0.198E-01 0.422E-00
3400, 0.182E 04 D.474E 06 0.316E 01 0.191€E-01 0.344E-00
3600. 0.178FE 04 D0.450E 06 0.284E 01 0.1856-01 0.281E-00
3800, 0.173E 04 0.427E 06 0.256E 01 0.1796-01 0.229€-00
4000, 0.169E 04 O0.405€ 06 0.231E 01 O0.174E-01 0.187E-00
4200, 0.164E 04 0,385 06 0.208E O1 O0.170E-01 0.152€-00
44C0. 0.160E 04 0.365€E 06 O0.18TE 01 0.166E-01 0.124E=00
«600, 0.156E 04 0.346E 06 0.169€ 01 0.162E-01 0.101E-00
4800, 0.152E 04 0.328E 06 O0,.'52FE 01 0.158E-01 0.825E-01
$000. 0.148E 04 0.311E 06 O0.138€ 01 0.1556-01 0.673E-01
5200. 0.144FE 04 0,295 06 0.125€ 01 O0.152E-01 0.548E-0l
5400. 0,140E 04 0.,279E 06 0.113FE 01 0.1496-01 0.447€-01
5600, 0.136E 04 0.265E 06 O0.103E 01 0.147€-01 0.365E-01
5800, 0.133FE 04 0.251E 06 0.934€ 00 0.145€-01 0.297E-01
6000. 0.129€ 04 0.237€ 06 0.852E 00 0.143E-01  0.2642E-01
6500. 0.121E 04 0.207E 06 0.685E 00 0.1396-01 0.1456-01
7000. 0.112E 04 0.180FE 06 0.563E 00 O0.136E-01 0.873E-02
7500. 0.105E 04 0.156E 06 0.4674E-00 0.134E-01 0.524E-02
8000, 0.975E 03 0,135 06 O0.410E-00 0.133€-01 0.315E-02
8500, 0.907E 03 O0.117FE 06 0.364E-00 0.132E-01 0.189E-02
9000. 0.842E 03 0.101E 06 0.3326-00 0.1326-01 0.113E-02
9500. 0.782E 03 0.869E 05 0.3086-00 O0.131E-01 0.681E-03
10000, 0.725E 03 0.,749E 05 0.286E-00 O0.131E-01 0,409E-03
10560, 03  0.645E 05 0.265E=00 0.131E-01 0.2456=0"

0.673E
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TARBLE 35 CONTINUED

CARBON CICXIDE

oa amaray

AL TITUOE WATER VAPOR SCATTERING
(METERS) PATH (KM)
11000. 0.625€ 03 0.556€ 05 0.246E-00 0.131E~01 0.147€-03
11500. 0.580¢ 03 0.479E 05 0.229€-00 0.131€E-01 0.885¢6-04
12000. 0.539€ 03 0.413E 05 0.212E-00 0.131E-01 0.,531E-04
12500. 0.500€ 03 0.356F 05 0.197€-00 0.131€-01 0.319€-04
13000. 0.464F 03 0.307€ 05 C.183E-00 0.131€-01 0,191E~04
13500. 0.431E 03 0.265€ 05 0.170€-00 0.131€-01 0.115e~04
14000. 0.400€ 03 0.228E 05 0.158€E-00 0.131€-01 0.690E-05
14500, 0.372€ 03 0.197E 05 0.147€-00 0.,131€-01 0.414E-05
15000. 0.345€ 03 0.170E 05 N0.136E-00 0.130€-01 0.249E-05
15500. 0.321€E 03 0.146E 05 0.126€E-00 0.130€E-01 0.149€-05
1600C. 0.298E 03 0.126E 05 0.117E-00 0.130€-01 0.896E-06
17000. 0.257€ 03 0.941E 04 0.101E-00 0.130€-01 0.323E-06
18000. 0.222C 03 0.701E 04 0.874E-01 0.130€-01 0.116€E-06
19000. 0.191€ 03 0.523E 04 0.755€-01 0.130€-01 0.420€E-07
20000. 0.165E 03 0.390€ 04 0.652€-01 0.130E-01 0.151E-07
21000. 0.143E 03 0.291€ 04 0.563E-01 0.130£-01 0.545E-08
22000. 0.123E 03 0.217E 04 0.486E-N1 0.129€-01 0.196E-08
23000. 0.107E 02 0.162E 04 0.420€E-01 0.129€-01 0.708€-09
24000, 0.921E 02 0.121E 04 0+363E~-01 0,129€-01 0. 255€-09
2500C. 0.796E 02 0.904€ 03 0.314E-01 0.,129€-01 0.920€E-10
26000. 0.688E 02 0.675E 03 0.271E-01 0.129€-01 0.332E-10
2700C. 0.595E 02 0.505E 03 0.235€E-01 0.129€-01 0.120€E-10
28000. 0.515€ 02 0.378F 03 0.203€~01 0.129€-01 0.,431€E-11
29000. 0.446E 02 0.283E 03 0.176€-01 0.128€-01 0.155€-11
30000. 0.386F 02 0.212€ 03 0.152E-01 0.128E-01 0.560F~-12
31000. 0.334€ 02 0.159E 03 0.132€-01 0.128€E-01 0.,202€-12
32000. 0.289E 02 0.119F 03 0.114E-01 0.,128€-01 0.727€E-13
33000. 0.250E 02 0.891E 02 0.986E-02 0.128€-01 0.262€E-13
34000, 0.217E 02 0.668EF 02 0.854€-02 0.128€-01 0.945E~14
35000. 0.188E N2 0.501€ 02 0.740E-02 0.128E-01 0.341E-14
36000. 0.163E 02 0.376E 02 0.641E=-02 0.128E-01 C.123E~-14
37000. 0.141E 02 0.283€ 0? 0.556E-02 0.127€-01 0.442€E-15
380G0. 0.122€E 02 0.212E 02 0.,482€~-02 0.127€-01 0.159E-15
39000, 0.,106E 02 0.159F 02 0.417€E-02 0.127€-01 0.575€E~-16
4000C. 0.918E 11 0.120€ 02 0.362E-02 0.,127€-01 0.2G7F~-16
410CC. 0.796E 01 0.902€ 01 0.314€E-02 0.127€-01 0.747€-17
42000, 0.691E 01 0.678F C1 0.272€-02 0.127€-01 0.269E-17
430C0. 0.599E 1l 0.511€ 01 0.236E-02 0.127€-01 0.970€~-18
44000, 0.520€ 01 0.384E O1 0.205€-02 0.127€-01 0.350E-~18
45000, 0.451€ Ol 0.290E€ 01 0.178€-02 0.126E-01 0.126E~18
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TABLE 364 SLANT PATH INTEGRATION, ZENITH ANGLE= 88,C00 DEGREES
ARCTIC SUMMER MODEL ATMOSPHERE

ALTITUDE CARBON DlOXIDE WATER VAPOR SCATTERING
(METERS) - - N ~ PATH (KM)
w
fzudl jzupdl fzwdl jz /pdl
0. 0.524E 04 0.227€ 07 0.380FE N2 0.769E-01 0.258F 02
200, 0.512FE 04 0.216E 07 0.34PE 02 0,728E-01 0,210 02
«00. 0.500F 04 0,206F 07 0.317E 02 0.6896-01 0.171E 02
600, 0.488E 04 0,196F 07 0,289 02 0.651E-01 0,140 02
800. 0.4TTE 04 OL187E 07 0.263E 02 0.616E-01 O.114E 02
1000, 0.465E 04 O0.178E 07 0.239€ 02 ©0.582E-01 0.928E 01
1200. 0.454E 04 O0.170E 07 0.217€ 02 0.551E-01 O.757€ 01
1400. 0.443E 04 0.162F 07 O0.197€ 02 0.520E-01 0.617E 01
1600, 0.433E 04 0,154E 0T O0.178E 02 0.492E-01 C.S03€E 01
1800, 0.422F 04 0.147E 07 O0.160f 02 0.465E-01 0.410E 01
2000. 0.412E 04 0.139E 07 0.144E 02 0.440E-01 0.334E O}
2200. 0.402E 04 0.133E 07 0.130FE 02 0.417E-01 0.272E 01
2400, 0.392E 04 0.126€E 07 O0.117E 02 0.396E-01 0.222E 01
2600. 0.382E 04 0.120€E 07 O0.106E 02 0.376E-01 O.181E O1
2800, 0.373F 04 O.114F 07 0.950FE 01 0.358F-01 O0.148E 01
300C. 0.364FE 04 0.108E 07 0.854E 01 0.341E-01 0.120E 01
3200, 0.354E 04 0,103FE 07 O0.768E 01 0.3256-01 0.981E 00
3400. 0.346E 04 D0,979FE 06 0.690E 01 0.311E-01 0.800E 00
3600. 0.337E 04 0.930F 76 0.620E 01 0.298E-01 0.652E 00
3800. 0.328E 04 0,884F 06 C.S55TE 01 0.2856-01 0.531E 00
4000, 0.320E 04 0.839E 06 (0.501E 01 O0.274E-01 0.433E-00
4200, 0.312€ 04 0.796E 06 O.450F 01 0.264E-01 0.353£-00
4400, 0.304E 04 0,756E 06 0,404E 01 0.,254E-01 0.288E-00
4600, 0.296E 04 O.71TE 06 0.363E 01 0.246C-01 0.235E-00
4800, 0.288F 04 O0.680FE 06 0.327€ 01 0.238E-01 0.191E-00
5000. 0.281E 04 0.645F 06 0.294E 01 0.231E-01 0.156E-00
$200, 0.273E 04 OL611E 06 0.265E 01 0.224E-01 0.127E-00
5400, 0.266E 04 O0.5T9E 06 0.239E 01 0.218E-01 0.104E-00
5600, 0.259E 04 0.,549EFE 06 0.216E 01 0.2136-01 0.845E-01
$800. 0.252E 04 0.520F 06 0.195E 01 0.208E-01 0.689E-01
6000. 0.246E 04  0.,492E 06 0.177€E 01 0.204E-01 0.562E-01
6500. 0.229€ 04 O0.429F 06 O0.140€E 01 0.1956-01 0.337€-01
7000, 0.214E 04 0,373F 06 O0.113E 01 0.188E-01 0.202E-01
7500, 0.199€ 06 0.,324E 06 0,931E 00 0.184E-01 0.121€-01
8000, 0.186E 06 0.,281F 06 0.792E 00 O0.180E-01 O0.729€-02
8500. 0.172E 06 0.243E 06 0.696E 00 O0.179E-01 0.438E-02
9000, 0.160FE 04 0,210FE 06 0.632E 00 O.178E-01 0.263E=02
9500, 0.149€ 06 0.180E 06 0.586E 00 O.177€-01 O0.158E-02
10000, 0.138E 06 O0.155E 06 O0.543E 00 O0.177E-01 0.946E-03
10500. 0.128E 06 O0.134E 06 0.504E 00 O0.177€-01 0.568E-03
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TABLE 36 CONTINUED

Do &

ALT[TUDE CARRCN DIOXIDE WATER VAPODR SCATTERING
{METERS) PATH (KM)
11000, 0.119E N4 0.115€E 06 0.467€E-00 C.177€-01 C.341E-03
11500, 0.110E 04 0.993E 05 0.434E-00 0.,177€-01 0.204E-93
12060, 0.102E 04 0.855E 05 0.402E-00 0.177E-01 0.123E-03
125C0, 0.947€E 03 0.737€ 05 0.373E-00 0.176E-01 0.737E-04
13000, 0.879¢ 03 0.635F 05 0« 346E-00 0.176E-01 0.442E-04
135C¢C. 0.816E 23 0.547E 05 0.322E-00 0.176E-01 0.265€E~04
1400G. 0.757E 03 0.472F 05 04298F-00 0.176E-01 0.15GE-04
14500, 0.703F 23 0.407€ 05 0.277€E-00 C.176E-01 0.956E-05
15000, 0.652E 93 0.351F 0S5 N+257TE-00 0.176€E~-01 0.574€E-05
15500, 0.606E 03 0.303E 05 0.239E-00 0.176E-01 0.344E-05
1600C, 0.562€ 23 0.261€ 05 0.222E-00 C.175€-01 C+207E-05
18000. O.418E 03 0.145E 0S5 0. 165E-00 0.175€E-01 0.268E-06
190C0. 0.361F 03 0.108E 05 0.142E-00 0.175€-01 0.967€E-07
2€000. 0.312F 03 0.B803E 04 0.123E-00 0.174E-01 0.349E=~-07
2100C. N.269E 13 0.599E 04 0.176€E-00 0.174E-01 0.126E-07
22000. 0.232¢ 03 0.447F 04 0.916E-01 0.174E-01 0.453E-08
230G0. 0.201E 03 0.333E N4 0.791E-01 0.174€E-01 0.163E-08
240C0. 0.173E 03 0.249F Q4 0.6B4E-01 C.174E-01 0.588E-09
25000, 0.150E 03 0.186E 04 0.591E-01 0.173E-01 0.,212€E-09
26000, 0.129€ N2 0.139F C4 Ve511E-01 0.173E-01 0.764E-1C
2700C., 0.112€ Q3 0.104E Ca 0.441E-01 0.173E-C1 0.275€E-10
280G0C, 0.968E 02 0.77T7E 03 C.382E-01 C.173E-01 0.993E-11
29000, 0.B37E N2 0.581¢ 03 0.330€E-01 0.173E-01 0.358E-11
30000. 0.725F 02 0.435€ 03 0.286F-01 C.172€-01 0.129E~-11
31000. 0.627E N2 0.326EF N3 0.247E-01 C.172€-01 0,465E~-12
32000, 0.543E 02 0.+244E 03 0.214E-01 0.172E-01 0.168E~-12
33000, 0.470¢ 02 0.183F 03 0.185€E-01 0.172E-01 0.604E~13
3400CC. 0.,407E 122 0.137€ 03 C.160E-01 C.172€-01 0.218E-13
3500C. 0.352F 02 0.103F 03 0.139€-01 0.172£-01 N.785E~14
360060. 0.305E 02 0.772€ 02 0.120€-01 0.171€-01 0.283E~-14
37000, 0.26&4E 02 0.580E 02 0.104€E-01 0.171€E~-01 0.102E-14
38000. 0.229F 02 0.436E 02 0.903€E-02 0.171€-01 0.367€E-15
39000, 0.199E 02 0.327¢ 02 0.783E-02 0.171E-01 0.132€~15
%0000, 0.172€ 02 0.246F 02 D.679E-02 0.171F-01 0.477F=16
41000. Q.149E 02 0.185%€ 02 0.589€E-02 0.171€-01 0.172E-16
42000, 0.,129€ 02 0.139F 02 C.511E-N2 0.170€-01 0.620E-17
43000, 74112€F 02 0.105F 02 04443F-02 t.170C-01 0.224E-17
4400C, 0.975E 01 0.788E 01 0.384E-02 0.170€-01 C.806E~-18
45000, 0.,846E 01 0.594€ 01 0.333E-02 0.170E-01 0.290E-18
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TABLE 37, SLANT PATH INTEGRATION, ZENITH ANGLE= 90.000 DEGREES

ALTITUDE
(METERS)

C.
200.
400.
600.
800.

1000.
1200.
1400.
1600.
1800.

2000.
2200.
2400,
2600,
2800.

3000.
3200.
3400.
3600.
3800,

4000.
4200,
4400.
4600,
4800.

5000.
$5200.
5400,
5600,
$800.

6000.
6500,
7000.
7500,
8000.

8500.
9000.
9500.
10000,
10500.

CARBON DIOXIDE

- -]

Izudl

0.101E
0.990E
0.967€
0.944E
0.922E

0.900€
0.879€
0.858E
0.838E
0.818E

0.798E
0.7T79E
0.760E
0.742E
0.724E

0.706E
0.689E
0.672¢
0.655E
0.639E

0.623E
0.607E
0.592€E
0.577¢
0.563E

0.548E
0.534E
0.520E
0.507E
0., 494E

0.481E
0.450€
0.421E
0.393E
0.,366E

0.341E
0.317E
0.294E
0.272E
0.252E

05
04
04
04
04

04
04
04
04
04

04
04
04
04
04

04
04
04
p L
04

(-]
J,updl

0.536E 07

0.511€

0.487E 07

0.464E 07

0.442E

0.421€ 07
0.402€ 07

0.383E

0.364E 07
0.34TE 07

0.330E 07
0.314E 07
0.299€ 07

0.284E 07

0.271E 07

0.257€ 07
0.245E 07
0.233€ 07
0.221€E 07
0.210€ 07

0.200E 07
0.190E 07
0.180E 07
0.171€ 07
0.162€ 07

0.154E

0.146E 07
0.138E 07
0.131E 07

0.124E

0.118€ 07
0.103E 07
0.898E 06
0.782E 06

0.679€

0.588E 06

0.509€
0.438E

0.376€ 06
0.323E 06

ARCTIC SUMMER MODEL ATMOSPHERE

WATER VAPOR

- -]
Izwdl

0.112€
0.102€E
0.938E
0.858E
0.784E

0. T14E
0.652E
0.592¢
0.537€
0.486E

0.438E
0.393¢
0.354¢E
0.319€
0.287E

0.258E
0.232€E
0.208E
0.186E
0.167E

0.150€
0.134¢E
0.120€
0.107E
0.959E

0.857E
0,766E
0.684E
0.612E
0.547TE

0.489€
0.371E
0.284E
0.221E
0.176E

0.145€E
0.126E
0.116E
0.107€
0.994E

94

03
03
02
02
02

02
02
02
02
02

[, e a1

0.185€E-00
0.174€E-00
0.164E~-00
0.155€-00
0.146€E-00

0.137€-00
0.129€-00
0.121E-CO
0.113€-00
0.106E-00

0. 9905’01
0.924E-01
0.865E-01
0.810E-01
0.758E-01

0.711€-01
0.667E-01
0.626E-01
0.588E-01
0.553E-01

0.521€-01
0.491€E-01
0.464E-01
0.438€E-01
0.415€-01

0.394€~-01
0.374E-01
0.356E-01
0.340€-01
0.325€-01

0.312€-01
0.283€-01
0.261€-01
0.245€-01
0.233€-01

0.22%5€-01
0.220€-01
0.220€E-01
0.219€-01
0.219€-01

LOCKHEED MISSILES & SPACE COMPANY

SCATTERING
PATH (KM)

0.102€E 03
0.831E 02
0.677E 02
0.551E 02
0.449€ 02

0.365E 02
0.297€ 02
0.242E 02
0.197E 02
0.160E 02

0.130€ 02
0.106E 02
0.864E 01
0.704E 01
0.573E 0Ol

0.467E 01
0.380E 01
0.209€ 01
0.252€ 01
0.205€ Ol

0.167€ 01
0.1346E 01
0.111€ 01
0.901E 00
0.734E 00

0.598E 00
0.487E-00
0.396E-00
0.323€-00
0.263€E-00

0.214E-00
0.128€-00
0.768E-01
0. 460€E-01
0.275€-01

0.165€E-01
0.989€-02
0.594E-02
0.355€E~02
0.213€-02
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TABLE 37 CONTINUED

Pospiza

¢

tanas A St A o |

e & [ .Y

GEE O N N PeEa eEm) PN peeed e e

ALTITUDE CARBCN DJOXIDE WATER VAPOR SCATTERING
{METERS) PATH (KM)
11000. 0.233E 04 0,278E 06 0.920€ 00 0.219€-01 0.127€~02
11500. 0.216E 04 0.,239E 06 0.852E 00 0.,218E-01 0,762€E-03
12000, 0.200E 04 0.205E 06 0.790E 00 0.218E-01 0.,457E-03
12500. 0.186E 04 O0.177E 06 0.732E 00 0.218E-01 0.274€E-03
13000. 0.172E 04 0.152E 06 0.678E 00 0.217E-01 0.164E-03
13500, 0.160E 04 0.131€E 06 0.629E 00 0.217E-01 0.983E~-04
14000. 0.148E 04 O0.113E 06 0.583E 00 0.217g-01 0.589E~04
14500, 0.137€E N4 O0.971E 05 0.541€E 00 0.217€-01 "+353E-04
15000. 0.127€ 04 0,836E 05 0.502€ 00 0.216E-01 0.212%-04
15500, 0.118€ 04 0.720€ 05 0.465E-00 0.216E-01 0.127c-04
16000. 0.1C9E 04 0.621E 05 0,432€-00 0.216€E-01 O0.T762€-05
17000, 0.943E 03 0.461E 05 0.372€-00 0.216E-01 0.274E-05
18000. 0.8128 03 0.343E 05 0.320€-00 0.215€E-01 0.986E-06
19000, 0.700E 03 0.255E 05 0.276E-00 0.215E-01 0.355E-06
20000. 0.604E€ 03 0.190E 05 0.238E-00 0.214E-01 0.128€-06
21000. 0.521€ 03 D.141E 05 0.205€-00 0.214E-01 0.460E-07
22000. 0.449€ 03 0.105€E 05 0.177€~-00 0.214E-01 0.1686E-07
23000. 0.388E 03 0.786E 04 0,153E-00 0.214E-01 0.597€-08
24000. 0.335E 03 0.586E 04 0.,132E-00 0.213E-01 0.215E-08
25000. 0.289€ 03 0.438F 04 0.114E-00 0.213E-01 O.774E-09
2600C. 0.250E 03 0.327€E 04 0,985€-01 0.213E-01 0.279€E-09
27000, 0.216E 03 0.244E 04 0,851E-01 0.212€-01 0.101E-09
28000, 0.186E 03 N.182€E 04 0.735E-01 0.212E-01 0.362E-10
29000. 0.161E 03 0.136E 04 0.636E-01 0.212€-01 0.131€-10
300C0. 0.139E 03 0.1C2E 04 0.550E-01 0.212E~01 0.470€~-11
31000, 0.121€ 03 0.764E 03 0.475E-01 0.212E-01 0.170€E-11
32000. 0.104E 03 0.572€ 03 0.411E-01 0.211€-01 0.611E-12
33000. 0.903E 02 0.429E 03 0.356E-01 0.211€-01 0.220€-~-12
34000. 0.781E 02 0.321E 03 0.308E-01 0.211€-01 0.793E~-13
35000. 0.676E 02 0.2641E 03 0.267€-01 0.211€E-01 0.286E-13
36000. 0.586E 02 0.181€ 03 0.231E-01 0.210€E-01 0.103€-13
37000. 0.5C7E 02 0.136€ 03 0.200€E-01 0.210E-01 0.371E-14
38000. 0.439€ 02 0.102F 03 0.173E~01 0.,210€-01 0.134E-14
39000. 0.381E 02 0.764E 02 0.150E-01 0.2106-01 0.483E-15
40000. 0.330€ 02 0.574€ 02 0.130€E-01 0.210€-01 0.174E-15
41000, 0.286E 02 0.432E 02 0.113€E-01 0.209€~-01 0.627€E~-16
42000, 0.248€ 02 0.325€ 02 0.978F~02 0.209E-01 0.,226E-16
43000. 0.215€ 02 0.244E 02 0.848E-02 0.209E-01 0.815E-17
44000, 0.187E 02 0.184E 02 0+735€-02 0.209€-01 0,294E-17
45000, 0.162€ 02 0.138E 02 0.638E-0? 0.209€-01 0.106E-17
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